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Introduc-on	
•  Like	  in	  the	  US,	  
deindustrializa-on	  
con-nues	  in	  Japan.	  

•  Using	  industry,	  regional,	  
and	  factory-‐level	  data,	  I	  will	  
examine	  how	  Japan’s	  
industrial	  structure	  has	  
changed	  and	  how	  
deindustrializa-on	  affects	  
Japan’s	  economic	  growth.	
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Sources:	  JIP	  Database	  2011,	  The	  Council	  of	  Economic	  Advisers,	  Economic	  
Report	  of	  the	  President	  2005	  and	  2011.	  



Introduc-on	  (contd.)	

Structure	  of	  today’s	  presenta-on:	  	  
	  
1.   The	  Baumol	  effect	  and	  the	  effect	  on	  capital	  

deepening	  

2.   The	  regional	  impact	  of	  deindustrializa-on	  

3.   The	  reloca-on	  of	  factories	  abroad	  and	  the	  
decline	  in	  spillover	  effects	  
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In	  what	  way	  did	  the	  share	  of	  the	  
manufacturing	  sector	  in	  nominal	  
GDP	  decline?	  	  

The	  40	  percent	  decline	  in	  the	  B.	  
Share	  of	  the	  manufacturing	  sector	  
in	  nominal	  GDP	  in	  the	  last	  40	  
years	  masks	  a	  35	  percent	  increase	  
in	  A.	  Real	  gross	  value	  added	  of	  the	  
manufacturing	  sector/Real	  GDP.	  	  

Thus,	  the	  decline	  in	  C.	  Value	  
added	  deflator	  of	  the	  
manufacturing	  sector/GDP	  
deflator	  has	  exceeded	  the	  
increase	  in	  real	  gross	  value	  added.	  	  	  
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A:	  Real	  gross	  value	  
added	  of	  manufacturing	  
sector/Real	  GDP	  
(1970=100)	  

B:	  Share	  of	  
manufacturing	  sector	  in	  
nominal	  GDP	  
(1970=100)	  

C:	  Value	  added	  deflator	  
of	  manufacturing	  
sector/GDP	  deflator	  
(1970=100)	  

Figure	  2.	  Real	  Output	  and	  Prices	

Source:	  JIP	  Database	  2011.	

B=A×C	
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Given	  the	  sharp	  decline	  in	  C.	  Value	  
added	  deflator	  of	  the	  manufacturing	  
sector/GDP	  deflator	  	  (in	  Figure	  2),	  
how	  were	  produc-on	  costs	  covered	  
in	  the	  manufacturing	  sector?	  	  

This	  was	  made	  possible	  by	  a	  rapid	  
increase	  in	  D.	  TFP	  level	  of	  
manufacturing	  sector/TFP	  level	  of	  	  
macro	  economy.	  

It	  seems	  that	  the	  price	  elasZcity	  of	  
demand	  was	  not	  sufficiently	  large	  to	  
make	  output	  growth	  greater	  than	  TFP	  
growth.	  And	  this	  resulted	  in	  a	  decline	  
in	  E.	  Factor	  input	  into	  the	  
manufacturing	  sector/factor	  input	  of	  
the	  macro	  economy	  
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D.	  TFP	  level	  of	  
manufacturing	  
sector/TFP	  level	  of	  
macro	  economy	  (on	  a	  
value-‐added	  basis,	  
1970=100)	  

A.	  Real	  gross	  value	  
added	  of	  
manufacturing	  
sector/Real	  GDP	  
(1970=100)	  

E.	  Factor	  input	  in	  the	  
manufacturing	  
sector/Factor	  input	  in	  
the	  macro	  economy	  
(1970=100)	  

Figure	  3.	  TFP	  and	  Factor	  Input	

Source:	  JIP	  Database	  2011.	

A=D×E	



1.	  The	  Baumol	  effect	  and	  the	  effect	  on	  capital	  deepening	  

•  Since	  TFP	  growth	  in	  the	  manufacturing	  sector	  is	  much	  higher	  
than	  in	  the	  non-‐manufacturing	  sector,	  deindustrializa-on	  may	  
reduce	  macro	  TFP	  growth	  (Baumol	  effect).	  

•  If	  the	  ac-vi-es	  disappearing	  in	  the	  manufacturing	  sector	  are	  
physical	  and	  human	  capital	  intensive,	  deindustrializa-on	  will	  
also	  reduce	  the	  rate	  of	  return	  to	  physical	  and	  human	  capital.	  
This	  might	  hamper	  Japan’s	  economic	  growth.	  

•  In	  order	  to	  test	  this	  hypothesis,	  we	  need	  to	  inves-gate	  what	  
kind	  of	  manufacturing	  ac-vi-es	  are	  disappearing.	  
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Nominal	  capital	  service	  
input/Labor	  input:	  2000	  
(thousand	  yen/hour)	  

Hourly	  wage:	  2000	  
	  (thousand	  yen)	  

Macro	  economy	   0.96	  	   2.57	  	  

Manufacturing	   0.82	  	   2.60	  	  
Source:	  JIP	  Database	  2011.	   	  	  



The	  Baumol	  effect	  
•  The	  figure	  below	  shows	  the	  rela-onships	  between	  TFP	  growth	  

and	  factor	  input	  growth	  at	  the	  disaggregated	  industry	  level	  for	  
1990-‐2008.	  	  

•  Within	  the	  manufacturing	  sector	  (lef-‐hand	  side	  of	  the	  figure),	  
factor	  inputs	  have	  increased	  in	  industries	  with	  high	  TFP	  
growth.	  

7	

-‐0.060

-‐0.040

-‐0.020

0.000

0.020

0.040

0.060

0.080

0.100

-‐0.040

-‐0.020

0.000

0.020

0.040

0.060

0.080

Se
m
ic
on
du
ct
or
 d
ev
ic
es
 a
nd
 in
te
gr
at
ed
 c
irc
ui
ts

Pe
tro
le
um
 p
ro
du
ct
s

Fl
ou
r a
nd
 g
ra
in
 m
ill 
pr
od
uc
ts

Ba
si
c 
or
ga
ni
c 
ch
em
ic
al
s

Ph
ar
m
ac
eu
tic
al
 p
ro
du
ct
s

El
ec
tro
ni
c 
pa
rts

M
ot
or
 v
eh
ic
le
 p
ar
ts
 a
nd
 a
cc
es
so
rie
s

El
ec
tro
ni
c 
da
ta
 p
ro
ce
ss
in
g 
m
ac
hi
ne
s,
 d
ig
ita
l a
nd
 a
na
lo
g 
co
m
pu
te
r…

O
th
er
 tr
an
sp
or
ta
tio
n 
eq
ui
pm
en
t

C
om
m
un
ic
at
io
n 
eq
ui
pm
en
t

M
is
ce
lla
ne
ou
s 
fo
od
s 
an
d 
re
la
te
d 
pr
od
uc
ts

M
is
ce
lla
ne
ou
s 
ch
em
ic
al
 p
ro
du
ct
s

O
rg
an
ic
 c
he
m
ic
al
s

Be
ve
ra
ge
s

Li
ve
st
oc
k 
pr
od
uc
ts

G
en
er
al
 in
du
st
ry
 m
ac
hi
ne
ry

Ba
si
c 
in
or
ga
ni
c 
ch
em
ic
al
s

Sp
ec
ia
l i
nd
us
try
 m
ac
hi
ne
ry

M
ot
or
 v
eh
ic
le
s

Pl
as
tic
 p
ro
du
ct
s

M
is
ce
lla
ne
ou
s 
m
ac
hi
ne
ry

Sm
el
tin
g 
an
d 
re
fin
in
g 
of
 n
on
-fe
rro
us
 m
et
al
s

Pr
ep
ar
ed
 a
ni
m
al
 fo
od
s 
an
d 
or
ga
ni
c 
fe
rti
liz
er
s

El
ec
tro
ni
c 
eq
ui
pm
en
t a
nd
 e
le
ct
ric
 m
ea
su
rin
g 
in
st
ru
m
en
ts

To
ba
cc
o

Se
af
oo
d 
pr
od
uc
ts

M
is
ce
lla
ne
ou
s 
iro
n 
an
d 
st
ee
l

G
la
ss
 a
nd
 it
s 
pr
od
uc
ts

M
is
ce
lla
ne
ou
s 
el
ec
tri
ca
l m
ac
hi
ne
ry
 e
qu
ip
m
en
t

C
oa
l p
ro
du
ct
s

N
on
-fe
rro
us
 m
et
al
 p
ro
du
ct
s

Pr
in
tin
g,
 p
la
te
 m
ak
in
g 
fo
r p
rin
tin
g 
an
d 
bo
ok
bi
nd
in
g

El
ec
tri
ca
l g
en
er
at
in
g,
 tr
an
sm
is
si
on
, d
is
tri
bu
tio
n 
an
d 
in
du
st
ria
l a
pp
ar
at
us

Pr
ec
is
io
n 
m
ac
hi
ne
ry
 &
 e
qu
ip
m
en
t

Pa
pe
r p
ro
du
ct
s

Pu
lp
, p
ap
er
, a
nd
 c
oa
te
d 
an
d 
gl
az
ed
 p
ap
er

R
ub
be
r p
ro
du
ct
s

M
is
ce
lla
ne
ou
s 
m
an
uf
ac
tu
rin
g 
in
du
st
rie
s

M
is
ce
lla
ne
ou
s 
fa
br
ic
at
ed
 m
et
al
 p
ro
du
ct
s

O
ffi
ce
 a
nd
 s
er
vi
ce
 in
du
st
ry
 m
ac
hi
ne
s

H
ou
se
ho
ld
 e
le
ct
ric
 a
pp
lia
nc
es

C
he
m
ic
al
 fe
rti
liz
er
s

Fa
br
ic
at
ed
 c
on
st
ru
ct
io
na
l a
nd
 a
rc
hi
te
ct
ur
al
 m
et
al
 p
ro
du
ct
s

Pi
g 
iro
n 
an
d 
cr
ud
e 
st
ee
l

M
is
ce
lla
ne
ou
s 
ce
ra
m
ic
, s
to
ne
 a
nd
 c
la
y 
pr
od
uc
ts

C
he
m
ic
al
 fi
be
rs

Po
tte
ry

C
em
en
t a
nd
 it
s 
pr
od
uc
ts

Fu
rn
itu
re
 a
nd
 fi
xt
ur
es

Lu
m
be
r a
nd
 w
oo
d 
pr
od
uc
ts

Le
at
he
r a
nd
 le
at
he
r p
ro
du
ct
s

Te
xt
ile
 p
ro
du
ct
s

H
yg
ie
ne
 (p
riv
at
e 
an
d 
no
n-
pr
of
it)

So
ci
al
 in
su
ra
nc
e 
an
d 
so
ci
al
 w
el
fa
re
 (n
on
-p
ro
fit
)

R
en
ta
l o
f o
ffi
ce
 e
qu
ip
m
en
t a
nd
 g
oo
ds

In
fo
rm
at
io
n 
se
rv
ic
es
 a
nd
 in
te
rn
et
-b
as
ed
 s
er
vi
ce
s

Vi
de
o 
pi
ct
ur
e,
 s
ou
nd
 in
fo
rm
at
io
n,
 c
ha
ra
ct
er
 in
fo
rm
at
io
n 
pr
od
uc
tio
n…

M
ed
ic
al
 (p
riv
at
e)

R
es
ea
rc
h 
(p
riv
at
e)

Br
oa
dc
as
tin
g

M
ed
ic
al
 (n
on
-p
ro
fit
)

W
as
te
 d
is
po
sa
l

O
th
er
 s
er
vi
ce
s 
fo
r b
us
in
es
se
s

Te
le
gr
ap
h 
an
d 
te
le
ph
on
e

Ad
ve
rti
si
ng

Ed
uc
at
io
n 
(p
riv
at
e 
an
d 
no
n-
pr
of
it)

G
as
, h
ea
t s
up
pl
y

H
ou
si
ng

El
ec
tri
ci
ty

R
es
ea
rc
h 
(p
ub
lic
)

Fi
na
nc
e

M
is
ce
lla
ne
ou
s 
cr
op
 fa
rm
in
g

O
th
er
 s
er
vi
ce
s 
fo
r i
nd
iv
id
ua
ls

O
th
er
 tr
an
sp
or
ta
tio
n 
an
d 
pa
ck
in
g

Ag
ric
ul
tu
ra
l s
er
vi
ce
s

En
te
rta
in
m
en
t

Au
to
m
ob
ile
 m
ai
nt
en
an
ce
 s
er
vi
ce
s

R
ea
l e
st
at
e

R
ic
e,
 w
he
at
 p
ro
du
ct
io
n

M
ai
l

La
un
dr
y,
 b
ea
ut
y 
an
d 
ba
th
 s
er
vi
ce
s

M
ed
ic
al
 (p
ub
lic
)

O
th
er
 (n
on
-p
ro
fit
)

Ai
r t
ra
ns
po
rta
tio
n

R
ai
lw
ay

W
at
er
w
or
ks

Pu
bl
ic
 a
dm
in
is
tra
tio
n

R
oa
d 
tra
ns
po
rta
tio
n

In
su
ra
nc
e

R
es
ea
rc
h 
(n
on
-p
ro
fit
)

Ea
tin
g 
an
d 
dr
in
ki
ng
 p
la
ce
s

O
th
er
 p
ub
lic
 s
er
vi
ce
s

Pu
bl
is
hi
ng

Ac
co
m
m
od
at
io
n

W
at
er
 s
up
pl
y 
fo
r i
nd
us
tri
al
 u
se

Ed
uc
at
io
n 
(p
ub
lic
)

R
et
ai
l

C
on
st
ru
ct
io
n

C
iv
il 
en
gi
ne
er
in
g

H
yg
ie
ne
 (p
ub
lic
)

So
ci
al
 in
su
ra
nc
e 
an
d 
so
ci
al
 w
el
fa
re
 (p
ub
lic
)

W
ho
le
sa
le

Fo
re
st
ry

W
at
er
 tr
an
sp
or
ta
tio
n

Li
ve
st
oc
k 
an
d 
se
ric
ul
tu
re
 fa
rm
in
g

Fi
sh
er
ie
s

M
in
in
g

TFP	  growth:	  1990-‐2008	  (on	  a	  gross	  output	  basis,	  annual
rate)
Factor	  input	  growth:	  1990-‐2008	  (annual	  rate,	  right	  axis)



Effect	  on	  capital	  deepening	  

•  From	  the	  viewpoint	  of	  factor	  intensity,	  ac-vi-es	  
disappearing	  in	  the	  manufacturing	  sector	  tend	  to	  be	  less	  
physical	  and	  human	  capital	  intensive.	  	  

•  It	  seems	  that	  deindustrializa-on	  will	  not	  necessarily	  
reduce	  the	  rate	  of	  return	  to	  physical	  and	  human	  capital.	  	  

•  We	  should	  also	  note	  that	  ver-cal	  intra-‐industry	  trade	  with	  
Asian	  countries	  seems	  to	  have	  caused	  capital	  deepening	  
within	  each	  sector	  (Fukao,	  Ishido	  and	  Ito	  2003).	  	  
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The	  Baumol	  effect	  
•  Using	  the	  following	  framework,	  we	  can	  decompose	  the	  

slowdown	  of	  Japan’s	  TFP	  growth	  into	  two	  factors:	  the	  effect	  of	  
the	  slowdown	  of	  TFP	  growth	  within	  each	  sector	  (within	  effect)	  
and	  effect	  of	  the	  contrac-on	  of	  industries	  with	  high	  TFP	  
growth	  (between	  effect).	  
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where	  wi	  denotes	  the	  Domar	  weight	  for	  industry	  i	  and	  Ai	  denotes	  
TFP	  growth	  on	  a	  gross	  output	  basis	  in	  industry	  i.	  	  	  
 	  	  	

 	  	 	  	   TFP	  growth	  1990-‐2002	  minus	  
TFP	  growth	  1980-‐90	   Within	  effect	   Between	  effect	    	

 	 Market	  economy	   -‐1.14%	   -‐1.13%	   -‐0.01%	    	

 	  	 	  	   	  	   	  	   	  	    	

 	  	  	  	  	  	  	



Effect	  on	  physical	  capital	  deepening	  
•  Using	  a	  similar	  framework,	  we	  can	  decompose	  capital	  
deepening	  (growth	  of	  capital	  service	  input/man	  hours	  in	  
the	  macro	  economy	  and	  in	  the	  manufacturing	  sector)	  into	  
the	  within	  effect	  and	  the	  between	  effect.	  

•  We	  do	  not	  observe	  large	  nega-ve	  between	  effects.	  
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Effect	  on	  human	  capital	  deepening	  

•  In	  the	  case	  of	  human	  capital	  deepening,	  we	  also	  do	  not	  
observe	  large	  nega-ve	  between	  effects.	  
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2.	  The	  regional	  impact	  of	  deindustrializa-on	  
•  The	  next	  issue	  I	  would	  like	  to	  examine	  is	  how	  deindustrializa-on	  

affects	  the	  spa-al	  distribu-on	  of	  industries.	  
•  In	  Japan,	  manufacturing	  ac-vi-es	  are	  mainly	  concentrated	  in	  

rela-vely	  rich	  prefectures,	  except	  in	  Tokyo.	  
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2.	  The	  regional	  impact	  of	  the	  deindustrializa-on	  
•  And	  these	  rela-vely	  rich	  prefectures	  have	  experienced	  
rapid	  deindustrializa-on.	  
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3.	  The	  reloca-on	  of	  factories	  abroad	  and	  the	  decline	  in	  
spillover	  effects	  

15	  

Decomposition of TFP Growth in the Manufacturing Sector (Annual Growth Rate)
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3.	  The	  reloca-on	  of	  factories	  abroad	  and	  the	  decline	  in	  
spillover	  effects	  
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Factories	  with	  the	  lowest	  labor	  produc-vity	  in	  their	  industry	  are	  more	  
likely	  to	  be	  shut	  down	  than	  produc-ve	  factories.	  However,	  many	  
factories	  in	  the	  top	  group	  are	  also	  closed,	  and	  they	  are	  much	  larger	  
than	  less	  produc-ve	  factories.	  This	  is	  what	  causes	  the	  nega-ve	  exit	  
effects.	  	  
	   Transi-on	  matrix	  for	  factories'	  labor	  produc-vity	  rank	  

	  	   	  	   2003	  
Closed	  
factories	   Whole	  sample	  

	  	   	  	   Top	  
group	  

Top	  20%	  
group	  

Top	  30%	  
group	  

Top	  40%	  
group	  

Top	  50%	  
group	  

Top	  60%	  
group	  

Top	  70%	  
group	  

Top	  80%	  
group	  

Top	  90%	  
group	  

Bomom	  
group	  

1990	  

Top	  group	   8,137	   4,472	   2,887	   1,915	   1,399	   1,064	   852	   648	   544	   511	   20,007	   42,436	  

424,535	  

Top	  20%	  group	   3,583	   4,508	   3,877	   3,044	   2,317	   1,671	   1,337	   984	   691	   582	   19,854	   42,448	  
Top	  30%	  group	   2,028	   3,325	   3,571	   3,259	   2,804	   2,256	   1,678	   1,226	   924	   708	   20,678	   42,457	  
Top	  40%	  group	   1,323	   2,250	   2,808	   3,047	   2,915	   2,515	   2,107	   1,659	   1,256	   839	   21,735	   42,454	  
Top	  50%	  group	   952	   1,603	   2,097	   2,598	   2,801	   2,683	   2,505	   1,949	   1,491	   1,024	   22,757	   42,460	  
Top	  60%	  group	   737	   1,062	   1,612	   1,986	   2,332	   2,732	   2,684	   2,387	   1,881	   1,201	   23,834	   42,448	  
Top	  70%	  group	   534	   786	   1,097	   1,534	   1,954	   2,348	   2,629	   2,636	   2,279	   1,590	   25,063	   42,450	  
Top	  80%	  group	   400	   608	   787	   1,040	   1,393	   1,913	   2,367	   2,718	   2,793	   2,080	   26,360	   42,459	  
Top	  90%	  group	   333	   399	   576	   729	   949	   1,242	   1,701	   2,484	   3,034	   2,824	   28,177	   42,448	  
Bomom	  group	   319	   348	   409	   518	   588	   799	   1,028	   1,469	   2,354	   3,626	   31,017	   42,475	  

Newly	  opened	  factories	   10,255	   9,263	   8,897	   8,953	   9,174	   9,392	   9,728	   10,466	   11,370	   13,654	  	  	   101,152	  	  	  

Whole	  sample	  
28,601	   28,624	   28,618	   28,623	   28,626	   28,615	   28,616	   28,626	   28,617	   28,639	   239,482	  	  	   	  	  

286,205	   	  	   	  	   	  	  
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It	  seems	  that	  an	  
important	  factor	  behind	  
the	  nega-ve	  exit	  effects	  
is	  hollowing	  out	  of	  
Japan’s	  manufacturing	  
sector	  through	  outward	  
FDI.	  The	  exit	  effect	  takes	  
large	  nega-ve	  value	  in	  
industries	  where	  
Japanese	  firms	  
expanded	  their	  
produc-on	  in	  Asia.	  	   CommunicaZon	  

equipment	

Electronic	  parts	

Electronic	  data	  
processing	  

machines	  and	  
electronic	  
equipment	

Miscellaneous 
electrical 

machinery 
equipment	
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electric	  

appliances	
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0.0%	  

0.2%	  

0.4%	  

-‐30%	   -‐20%	   -‐10%	   0%	   10%	   20%	   30%	   40%	  

Produc-on	  increase	  in	  Asia	  by	  affiliates	  of	  Japanese	  
firms	  and	  net	  exit	  effect	  derived	  from	  analysis	  of	  labor	  

produc-vity	  dynamics	  (1990-‐2003)	  

Net	  increase	  in	  producZon	  in	  Asia	  by	  
affiliates	  of	  Japanese	  firms	  (1990-‐2002)　
/	  DomesZc	  ProducZon	  (1990)	  

Exit	  effect	  (1990-‐2003)	
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In	  the	  manufacturing	  sector,	  the	  TFP	  growth	  of	  large	  firms	  has	  actually	  
accelerated.	  Small	  and	  medium-‐sized	  firms	  (SMEs)	  have	  been	  lef	  
behind.	  	  

※工業統計表の甲票と乙票を分析対象にしているため、
　　分析期間を1999年までにしている。

TFP	  Growth	  by	  Factory	  Size	  (Annual	  Growth	  Rate)
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Average	  TFP	  growth
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terms	  of	  sales
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Third	  quartile

Bottom	  quartile

à Possible	  reasons:	  
	  
(a)	  SMEs	  lef	  behind	  in	  R&D	  
and	  interna-onaliza-on	  (in	  
Japan,	  most	  R&D	  is	  
conducted	  by	  large	  firms).	  
	  
(b)	  decrease	  in	  technology	  
spillovers	  from	  large	  firms	  
(supplier	  rela-onships	  in	  
Japan	  seem	  to	  be	  weakened	  
by	  outward	  FDI	  and	  
deindustrializa-on).	  
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1.   Within	  the	  manufacturing	  sector,	  rela-vely	  labor	  intensive	  
industries	  with	  low	  TFP	  growth	  have	  shrunk.	  Because	  of	  this,	  we	  
observe	  neither	  large	  nega-ve	  Baumol	  effects	  nor	  a	  decline	  in	  
capital	  intensity	  through	  “between”	  effects.	  

2.   In	  Japan,	  manufacturing	  ac-vi-es	  are	  mainly	  concentrated	  in	  
rela-vely	  rich	  prefectures	  (except	  in	  Tokyo).	  These	  rich	  prefectures	  
have	  experienced	  rapid	  deindustrializa-on.	  Deindustrializa-on	  in	  
Japan	  will	  not	  increase	  the	  income	  gaps	  between	  regions.	  

3.   Because	  of	  the	  shutdown	  of	  large	  produc-ve	  factories,	  which	  
seems	  to	  have	  been	  partly	  caused	  by	  the	  reloca-on	  of	  factories	  
abroad,	  Japan	  has	  experienced	  nega-ve	  “exit”	  effects.	  Outward	  FDI	  
and	  deindustrializa-on	  have	  weakened	  Japan’s	  supplier	  
rela-onships	  and	  this	  may	  have	  decreased	  technology	  spillovers	  
from	  large	  firms	  to	  small	  firms.	  


