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Analyzing key factors of labour productivity in the regional producer service
industries and directing policy
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Abstract

This paper attempts to suggest a policy direction for improving labour productivity of
the producer service industry. The multinomial logit model and club convergence model
are utilized. This paper classified 16 regions into 4 convergence groups. The first group
which showed the highest labour productivity were at Gyeonggi, Chung nam,
Gyeongbuk and Gyeongnam. The 4™ group which showed the lowest labour
productivity were at Busan, Jeonbuk and Gangweon. The result for the multinomial
analysis showed that the 2™ and 4™ group is carried out R&D investment expansionary
policy but the 3" group is carried out industrial intensity expansionary policy.
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Table 1. Summary independent variable of related research

X XHAuthor)

= 2l =~(Independent variable)

HMA(2013) Kb RIQEE (capital intensity)

Jung sunyoung(2013)

, QIXXtE(human capital), 191%F R&D EXMH(@amount
invested per head for R&D), $=Z(export), =Af|EKinternationalization) S{etc)

SHE£H2014)
Ha, bongchan(2014)

AHEERISIIE(rate of increase of capital investment), EHaQZ4Z(level of
average pay), S{(number of employee), D=2 CHH| R&D FXtH|E(ratio
of R&D investment to sales), Z=BIASZ7}&(rate of national income)

0| =3 (2013)

Lee, donglyul(2013) (trade openness) S(etc)

R&D ZIFZ(R&D intensity), O|=ut $t=7t =SMAY PH(productivity of labor
gab between Usa and Korea) , A2 =-SH|&(rate of capital-labour), E7jEtE

0| 235|. m3tZ(2015)
Lee, keunhee.Pyo,
hakgil(2015)

A SH|E(rate of capital-labour), 191% L1 EXtEH4(pay of employee per
head), £&|Z4=(number of patents), ==X (export intensity), 191% R&D £
Xt (@amount invested per head for R&D)

Io-l (o[} Hl-xg.(zo]_l)

oL-T1 T

S A EE(number of employee), S 3 Xtiktangible assets), Q1M EXIH|-E(rate of

Park, chuhwanJung, | human investment), AYPEME(industry intensity), H7HLEXIH|(investment
youngkeun(2011) cost for research and development), 22| ZX|(economy of scale) S(etc)
B 81(2014) QIXM Xt (human capital), 1912 MEX|Z(government expenditure per head), 19!

Park, chuhwan(2014)

o DX d(fixed capital formation per head), G7HZEXKinvestment for
research and development), 71212 (human resources for research and

174 | "IEAZ, Hs52A 4z (2017)



3t
=2

oJn|%
St} o

o

g9 2y
o]
ge we)

o

=

).

ke
o

=
=

S|
A

g

[eig
=

(reference group)

=

=B
o <

(multinomial log odds)®] =7]

ZZT

A B

o= uERd < itk o714

)

L

Hdks S

jul

<

A

o

Al b, frls

=
=

A

vl
)

b

Nl

ol
ol

35

(10)

Al
A

T

t

r
t
T

t

)

504,1 +51,1PCZ‘+BQJHC;+ B3 R

+ 54,150];+ 55,1017

Prob(G"

2))

1.

o
i

o] magke] g, A7IWE STt

B{)A +ﬁ114pc(tr+ﬁ2,4ﬁc?+ﬁ3,4R
ﬁ().ﬁ+ﬂl,6qu+ﬂ2A6qu+53,6R
+ﬁ4,1GSO‘ItR+B5A6D f,r

+ 8,380 + 35 3 DI

Prob(G"=1)
Prob(G"=4)

=g
log(

=

2(4)

sje] 7)e] -

Aguee] A4 o)z AN H Ak

Q2R K/ L AR o

[e)
le]
&

o}

A:

widre] A ol iz AR H 2Akle] it 2
o)

%

o))

175

Journal of Korea Planning Association Vol.52 No.4 (2017)



bt
X
rigk

oy
ofot
=

B2 #¥99 w4

Table 2. Variable of determinants

EH2~(Variable) =2 H(Variable value)
RHELEI9F = (capital intensity) MAMXEMH| AL XFAkasset of service industry of producer) / A§AFKEA{H|
(PCY A MR FARE(employee of service industry of producer)
OIM X2 &A™ & (intensity of | LSt EO|A ZK|ES Ol (economically active population over university
human capital) graduation) / X|9¥ ZAX=ZsS Ql7(economically active population by
(HC) region)
AN L EXHinvestment for )

TSR A7 EXtl(investment cost for research and development) / X| <Ly
research and development) - . .

£k (gross regional domestic product)
(D)
MAT M= (industry intensity) AYAEREAH| AARQ] A AtOH(production of service industry of producer) / X|
(S0l SiLf = MAKgross regional domestic product)
M CHFM X|g(index  of LT T
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L LT

(D))
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Table 3. Result of analysis for club convergence

A{AZ
o) 1= xtol 1= BT
28 (il ] (il =]
o asd bz | 52 bzt bo| t3t level of
- X< bo| tZk convergence
L . b value by b value by | t value of b o
Division | Region t value of b (HHDHR/F)
group the rest | by the rest .
by group rou rou (one million
group group won/person)
B7|(Gyeonggi),
:]__?_ XI_.I-
=1 H(Chungnam) 0115 0977 1075 -13.729 1024
group I | AE(Gyeongbuk),
4=HGyeongnam)
ME(Seoul),
SN ._’Fj(lncheon)
0.129 0.727 -0.973 -17.700 90.3
group I =(Chungbuk),
E'E.*(Jeonnam)
CH++(Daegu),
O8I 2(Gwangju),
0.135 1.097 -1.467 -7.552 77.0
group I | C{Z(Daejeon),
24HUlsan), XIF(eju)
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::(;'JIV v 7E1='(Jeonbuk) 1.283 3.532 741
group Z@l(Gangwon)
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note : level of convergence means average labor productivity of region by group in 2014
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Table 4. Main political variable by group
Ara=
XX ]2 (=] B
Rnef_é_r j{:’e =0 Different Group
rou order a8 1 & O & m
group group I group II group I
) AP =R
mECII) investment for R&D
group I 5 O™ XH=
human capital
. ISEET EEEE
industry intensity industry intensity
18 W 5 ARy =R} Areicer
group I investment for R&Dt industrial variety
] Rreriors Aot
capital intensity capital intensity
] AR} NERER AR}
investment for R&D industry intensity investment for R&D
Qe P AL R} P
ro:I v 2 indlIJ_st in_t|ensit research and indLTst in_t|ensity
group v y development v
] Rreriors Rrerore
capital intensity capital intensity

=L 189| A 19>291>30>44 20/0], 120 &9

note 1 : Rank of group followed by no 1 > no 2 > no 3 > no 4,

in the region
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order of group is divided by average labor productivity
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Table 5. First core political variable by region

x| LR

Region Political variable
MZ(Seoul), Q1N AFNL =Xt
(Incheon), =2 investment for
(Chungbuk), Mk research and
(Jeonnam) development
O (Daegu), aFF

(Gwangju), CH™(Daejeon),
24hUlsan), XM|F(eju)

MYENE
industry intensity

£ AHBusan), e
(Jeonbuk), z<
(Gangwon)

AL EXt
investment for
research and
development
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Supplement table 1. Result of multinominal analysis by reference group

q= A O A2k BEQL
Grol: Namel_o_fr\j;riable Coefficient Standard P value>|z|
P value error
Rpe g
capital intensity 004 001 4.36 0.00
PANE AR -104.59 25.29 -414 0.00
intensity of human capital ’ ’ ) '
AT FRp
I investment for research and 62.26 1593 391 0.00
(A1(13)) development
llus 13 1 g g 4912 18.57 265 001
industry intensity ' ’ ’ ’
LHI0| ety Xl
index of industrial variety 1918 778 246 001
Ab
C‘i);"stant -8.91 6.95 -1.28 0.20
RHe FotEr
capital intensity 004 001 443 0.00
QRS TR 12045 2517 478 000
intensity of human capital ’ ' ' ’
e Sxp
o investment for research and 3221 1542 2.09 0.04
(Al(14) development
caleulus 14 LrEERE 81.54 1848 441 0.00
industry intensity ’ ’ ' ’
AHo| b Xl
index of industrial variety 271 >04 054 059
APA*kk
;;"Stant -21.76 6.26 -348 0.00
e mYE
capital intensity 0.00 0.00 0.66 0.51
SERERET
intensity of human capital 093 1012 009 093
AR Sxp
m investment for research and 40.53 14.44 2.81 0.01
(A(15) development
caleulus 15 LARRE 2194 11.94 1.84 0.07
industry intensity ' ' ' ’
Al0| Crry X4 ] ]
index of industrial variety 1033 402 257 001
JIES
constant 249 319 0.78 044
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<BEH 1> #EXIEY Multinominal 24 AIHA L)

Supplement table 1. Result of multinominal analysis by reference group(continue)

s B c 74|f?‘—§£ é_t—’.f—dgxct > valuest
= - - oefficient tandar value>|z
Group Name of variable value Srror
v & ZE(reference group)
X}‘% EQFE*** ]
capital intensity 0.04 001 5.04
QIMRIE T e ) ] ]
intensity of human capital 10552 24.08 438
G =X
investment for research and 21.73 5.62 3.87 -
I development
N CELN
industry intensity 27.17 14.34 1.89 0.06
0| Crery x| ] ]
index of industrial variety 8.85 718 123 0.22
AbA*
constant -11.40 6.53 -1.75 0.08
KHE TIQFwe ]
capital intensity 0.04 001 5.04
OI_|7H Xl.% QFIE***
int;nsity of human capital -121.38 23.90 -5.08 -
AN EXI
investment for research and -8.32 7.06 -118 0.24
o development
AR _
industry intensity 59.59 1319 4.52
0| Ty Fjar
index of industrial variety 13.04 438 297 0.00
)é’l-_/'\_***
constant -24.25 5.99 -4.05 -
il £ T E(reference group)
Rpe HorEr
capital intensity 0.00 001 0.05 0.96
aRnE B ; 15.86 16.75 0.95 0.34
intensity of human capital ‘ - - .
AR SR
investment for research and 30.06 8.54 3.52 -
I development
Lreg A= -3242 14.14 -2.29 0.02
industry intensity : . . .
£J0| Clop x|4w ] _
index of industrial variety 21.89 6.87 319 0.00
AFA*%
constant 12.85 5.86 219 0.03
il EZxF(reference group)

Tl e 282 1%, 5%, 10% |ols=EE ojojgt
notel : *** *** mean level of significance each 1%, 5%, 10%

72: pseudo R’ 0568822 LEft
note 2 : seudo R? is presented 0.5688
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Supplement table 2. Statistics of basic for

2N gio| J|REA Y

HE LT —

analysis variable by group

Sy RSO ENERETS
Labor productivity Capital intensity Intensity of human capital
BT = B
T _ K} _ X} _ K}
e § = m = 1 =
Division S5 = =
2006 | 2014 | Avera | 2" | 2006 | 2014 | Avera | S | 2006 | 2014 | Aver | SN
o ard o ard age ard
9 deviat 9 deviat 9 deviat
ion ion ion
A o
Sa;logul 9348 | 9157 | 9198 188 | 7028 | 3B | 86558 | 779 031 041 036 003
S
Busan 6864 | 7560 | 7266 223 | 53138 | 7059 | 68290 | 7727 023 0.29 0.26 002
C
D:';u 8076 | 849% | 8L63 197 | 61366 | 87720 | 75915 | 7603 023 029 0.26 002
it 1010
9558 | 9%6.05 96.92 1% 72768 90502 | 8719 0.19 022 020 001
Incheon 3
=
T 6815 | 7612 | 7123 297 | 5262 | 117 | 66831 | 8135 031 034 032 001
Gwangju
o
. 7840 | 7764 | T1HA 263 | 60711 | 78049 | 72300 | 6278 031 0.36 034 002
Daejeon
S AL
lTS Ia_n 7378 | 7657 | 7846 454 | 5879 | 158 | 73748 | %00 017 023 021 002
a7 . :
° l. 103 1074 10683 | 295 | 8312 108 99208 | 851 025 032 029 003
Gyeonggi 7 0 &
719
= 7400 | 7191 | 7313 158 56228 | 7478 | 68276 | 5953 018 024 020 002
Gangwon
ey — |
o= 8148 | 9187 | 871 429 | 62609 | 95319 | 80318 | 10538 | 017 020 020 0.02
Chungbuk
=t 1039 | 1078 1000 | 1,017
Chungnam - 5 10946 | 264 | 79751 - - 10194 | 016 023 018 002
e
Jegn?uk 7570 | 7534 | 7642 100 | 57191 | 78868 | 71378 | 7054 018 026 022 002
XLk
- 8617 | 8906 | 8646 253 | 6236 | 9775 | 80744 | 8603 012 0.16 014 001
Jeonnam
74
e 9852 1065 99.24 370 | 78320 108 92412 | 10728 | 013 018 0.15 002
Gyeongbuk 8 )
2
Gyeongna | 9070 | 9753 | 9391 339 | 69742 | 98&) | 87760 | 10215 | 019 024 020 002
m
X =
JL!J._E 7094 | 8236 | 7591 513 | 54607 | 8540 | 71287 | 10132 | 018 023 020 002
184 | rEAZ, H523 4% (2017)
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Supplement table 2. Statistics of basic for analysis variable by group(continue)

= EHALY EEEE IISETTEPIES
Labor productivity Industry intensity Index of industrial variety
BE BE BE
T _ K} _ mk} _ K}
o § = oA = g [
Division = = =
2006 | 2014 | Aver | " | 2006 | 2014 | Avera | S®"Y | 2006 | 2014 | Avera | S
age ard o ard o ard
9 deviat 9 deviat 9 deviat
ion ion ion
A o
Sa;logul 0.04 | 0.07 | 0.06 0.01 044 | 043 044 0.00 0.67 | 0.64 0.64 0.01
= Ab
B_l'J_ sla_n 0.05 | 0.07 | 0.06 0.01 022 | 022 0.22 0.00 0.84 | 0.85 0.84 0.00
[
D;Ile—gu 0.04 | 0.09 | 0.06 0.02 025 | 0.24 0.24 0.01 092 | 0.90 0.90 0.01
oI
0.13 0.20 0.17 0.03 0.17 0.17 0.17 0.00 0.79 0.83 0.81 0.02
Incheon
%
ST 0.08 | 011 | 0.10 0.01 022 | 021 0.22 0.01 082 | 082 0.82 0.01
Gwangju
o
. 044 | 067 | 057 0.09 029 | 031 0.30 0.01 077 | 079 0.78 0.01
Daejeon
Ugls ;_n 015 | 017 | 0.14 0.03 0.07 | 0.07 0.07 0.00 0.67 | 0.66 0.67 0.02
47|
. 024 | 043 | 032 0.08 022 | 023 0.23 0.00 079 | 084 0.82 0.02
Gyeonggi
ze
= 0.04 | 0.07 | 0.06 0.01 015 | 014 0.14 0.00 0.65 | 0.65 0.65 0.01
Gangwon
ey — |
o= 010 | 020 | 0.15 0.03 014 | 013 0.13 0.00 083 | 0.78 0.80 0.01
Chungbuk
se
- 019 | 028 | 0.29 0.06 0.10 | 0.08 0.09 0.01 075 | 072 0.72 0.01
Chungnam
P
== 006 | 014 | 011 0.03 015 | 014 0.15 0.01 0.80 | 0.85 0.82 0.02
Jeonbuk
XLk
- 0.05 | 013 | 0.09 0.03 0.10 | 0.09 0.09 0.00 078 | 0.76 0.77 0.01
Jeonnam
He
e 020 | 027 | 022 0.03 011 | 011 011 0.00 075 | 073 0.74 0.00
Gyeongbuk
ze
013 | 016 | 015 0.01 013 | 013 0.13 0.00 075 | 0.73 0.72 0.01
Gyeongnam
x =
JEJ_L'J_ 0.03 | 0.06 | 0.05 0.01 019 | 019 0.19 0.01 0.58 | 0.58 0.59 0.01
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