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Abstract

This study explores the factors that influence the growth of environmental industries at the municipal level in South Ko-
rea. We employed shift-share analysis to identify the effect of local competitive advantage on the growth of environmental
industries between 2007 and 2014. This study used both the Census on Establishments and publicly available secondary
data at the municipal level (city, county, or district) across the nation. This study measures standardized local competitive-
ness in environmental industries as a whole as well as four sub-sectors: manufacturing, construction, wholesale and trade,
and service. Using descriptive analysis and regression models, this study considers municipal governments' expenditures,
investment, industrial complex, and regulatory effort as primary explanatory variables for promoting environmental indus-
tries. This study also includes local characteristics such as economic conditions and urbanization variables in the model.
Analysis results indicate that the local relative competitiveness of environmental industries varies among municipalities
as well as across four industrial subsectors. This study also shows some limitations of government-initiated policies to
promote local environmental industries. Environmental industries can be a driving force for job creation in small and medi-
um municipalities. In order to attract environmental industries, it is necessary to provide appropriate policy support upon
industrial and regional characteristics.
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A, 12 23 S S AR AlEfA] F7EEA

120 ZEA, M543 H3E (2019)

o ot A Gulct A9l = 89 EAArATe] Aol
28 81819t Park and Lee(2017)9] A= 3734k 319) A
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80& BAG v} Qi) o] AU A] A4S F2 71&9]
A5A AzARdo] 248 2| Gel] YAIBH= ¥, HsAEA]
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7 S AFAGARAL FAOf Agate] Al 2919 (1) #
7171 Az}, @) BEAAE 244, ) BEAE 154, @) 8

7 AR 24T} o] & 3E AA| AT Eok ARGAIS R FARE
5 S48 874 A2 A Ao A ET Ay o
71& A2 ), wi7I7ks AR, edla Fe)7) & 84
7171 R 85 Axshe dAlel sk, SHAAE AU
718 R eda AAE, di7led WAL, F§eAE 5 &
A L] SARY AEjEH - A 24 FAF I BF-S e Al
of sgetc}. BEAY fFHS ANYE X AL Beleh=
T3, Bt ol shFsial, 7 AulAiolls e B A
FHEEHA, A w4 A2 A B Bl EE
(ggh 753, 2011; HAF- 0]5=7], 2015),

2007-2014'd Afolof] vrehd 2734 AR EARS S7DS
o] -2FE A (shift-share analysis)e §3l 2157348 u}
£ 4 WEE, & AH9EFATHregional share or com-
petitive effect)oll W& A FARN: WFo R SRt
(Dunn, 1960).”

Z AGARSS) = 73R IHNS) +AHI A3 A IHIM) +
A G FAIHRS)

=
E!fl Etﬂ Enl
AE, = E (S —1)+ E| (S22
ir ir ( :’ ) ir (E"" E’,' )
E1+I E1+I
+El ir_ i
y ( £ E;)

& E TR @ 3AR L 3SR
nEAAG; t AF

H Aol A= 20079 () FE 2014(z+1) 717 B9F ZF AT A
(1] B4R FARRE) ¥5-S 43S EAAY M)

AeES RIREA HH
Local characlerislics Municipal policy
- EAEE B
Urbanization rate K| G| MriA A2 Municipal ordinance
-2z P2 \ Local relative competiveness i - AE
Road accessibility o / Expenditure for environmental protection
W RS \\ PN EEUY / (A FAIY ZBEX
Fiscal independence \ | Environmental industry / Expenditure for small & medium sized
\ R EXs / enterprises
¥ Environmental manufacturing 4
fj -2 AHY M
- | Environmental construction \ -
4N [ P \ A &4
X - N #3759 \ N 1
Economic characteristics ’, ! Environmental trade \\ Regulatory environment
MeRE [ mEMuaY \ oh e AR ug,)
Size of industry { Environmental service Development restriction
SMUPFEIESFUY) [ b

Existing environmental industry
- ARG
Industrial park

- THHEE MU
Perception on regulatery environment

JE .G BN E
Figure 1. Conceptual Framework of Analysis
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9] 7o} AL ANbH o 7 FAAR] BAE A= AL
& B8 QItHGe and Zhi, 2016; Kunapatarawong and
Martinez-Ros, 2016; Park and Lee, 2017). 734t 7]&4
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Fo 2 M7 (green development)o] AR A%
el WS Po] Q= ACE Kt Qlok kgl A
A& Al EollA diat AT A dA e TAIE 7HE 4= A
o $Evet e fEERY AAE A At =y
AEA] o] ekt FFo 3ol FA sk Ae® Y
CHEMIT <], 2018). whebA], 2|59 ARIHRE 2007 2|9 &
A AA L] F FAR 2 S761G), E3, A FAR
7 A FAAE ol A ZRR|SH= HIF-E Al4tsted, 2007
299 B HIFS st &, Y Al A9
UARE FFA o] BRI ] 712 Q1 YA W S]] ojm gt
FHFS VA=A ARSI, Yozt Al ARIER 9] {5
£ ARG, 53] 712X GA7E 2B 4= Qs Gk
SR} 24 0] A A ol S A A] A gk

ez MRS S5 913 712 EA 9] AR A
= A 5% B A2 2= 75, o RE
off tigt AFAER ZA6kgc), H A S0l ol B
o] A it PR &) Avtof hgt A7 2L gL

122 "ZEA, M543 H3E (2019)

THChen et al., 2018; Pitkinen et al., 2016 Guo et al., 2018;
Jin and Han, 2018; Yi, 2013). Chen et al.(2018)2] ¥-= =4
2oz yztujch 2ol QAN BRG] AL 2RO
(green initiatives)7 2+ =2jo] A7 o) FAZQ FFS
U2 Ao® Harstgict, of2jt L T ANAEE-E A
22 3 Guo et al.2018)2] A7 vl=] AYAHRE dfer
& Yi(2013)9] AoflA = FUSHA vepd 289 A4 5
Aol 71 2 S v 84g PRAYY] =Yg E
EipiEs

ozt wztollA] AHMH, Lyl 7 20108 TA A
LA 71 AR o), AT ARGAERE ofy 2} Al
ANA = A2 E A =Hstdct. ol2jdt 7|2AAEA o =
A B X 71E $48S 3 AGZA LA gt 7]
ZAR A o] BT A =919] 4B (signal) 2 K] %= Sh=
g, 2 At 21, Aol wow ti7)doe] vl
SAEA T FAMEY A 258 APUSF Aga 54
3% 29| 9] A bsrdol & AL m YehdthEs - UHiE,
2015). HAIA HPARAEAA A4S 719ER g 2]
Wt Al d2 9, AR F 21870 71 ZAX DA oA A =
Ao W 29 B 2E ARSI, A FTETS
0179 AR)E A AT BE 2ol A & A7) £41717H2007-
2010) Atolof] 2| AR o] o] FolH ZE 4= Qlrk, & AtoflAl
£ olgjd AAAY 2 =o] AA B4 A f=she
A Q7Y ez A 2HG8HAEA] A8 200720144 Ao]
ofl 3 AR Aol Ak w24 o] Wit 27t EASHA 1, 1
HA| o 022 vn R A9 eHgct

E U2 78 A AR 274 S-S 918 AR
o] A A 21 ¥g EZFsH3Lt. Jin and Han(2018)9] G- F=
o] HAEE AR Y (green funding)©] HA7]&2] A1} A
Aol 382 FFE vA= AR Mt o]} fARE
ZAE0 2 Pitkinen et al.(2016)2] A= AR Ao Q)
o] T59 APAEL FFBAL A, 22ar FRe 24
oo 8% a%ler At Y-S A 2
BAoleh: F 71 AREI] #32Q GAS A e ¢
stog e 37 ARof Wit A AHA| 9] A& (expendi-
ture) THEEHN St FAF F7MSAZE AN AlFdH=
Al QErE] A AlE 24 7k SRS A& AR - F47
A B4 H2E G Al Y 1,0008F A& (TS DY)
o3 ghalsted, 2007-2014 QB A A &S 83

o2 AR Ao WS 78 MR =oH = AR A
Ag7 WE nstgict, ALAA DAY HAIHAE B8
it AAe] AAE EUCEN AFGA Y] #AHE-S ARehe
A7 QAL o= MEE FAR ARIAI A Aol 5 A QL
FES A= AoR Erh(Feiock, 2000; Feiock and Jeong,
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1.8 Mo U X|E  Table 1. Variable Definitions and Data Sources

4 Variable

X% S0 AThE A3
Local relative competitiveness of
environmental industry

9| Definition
(2014-2007 &ZE4I X[G&E=1)/(2007 2
)x100; TR S0, SAN LY, 2EANY,
M AY
2014-2007 regional share effect of environmental
industry / 2007 no. of employees in environmental

X2Ex Data Source

202l BAKL
2

0
152

industryx100; total env. industry, env. manufacturing,
env. construction, env. trade, and env. service

20074 A2 FRIAR & BARE 20 KR (Ln)

HIAAHEAEHSAZE)
Census on Establishments
(Korean Statistical

Arod . 2 . ; .
‘S_i;eﬁ;%in dust Natural logarithm of municipal total employees in all Information Service)
ry industry sectors in 2007
AMOATLE(T|ZE BH2AA _
(ETECIE BEOE)  a007 siasiet SAR 20 b5
JE— e . Percentage of municipal total employees in
EYN (KA (Existing environmental environmental industry sector in 2007
Economic industry) Y
Characteristics AQICER| 22+
UHHAIICHR| S2(C{D[E4) DB(ZELEFAAURIHRME)
ARATX| A dummy variable: municipality has at least one Industrial Park Spatial DB

Industrial park

general industrial park=1;
no general industrial park=0

(Ministry of Land, Infrastructure
and Transport; Industrial Land
Information System)

2| ZfEd
Municipal ordinance

MEtA MME X F2(CI0|84)
A dummy variable: municipality has an ordinance
related to Low-carbon Green Growth=1;

non-ordinance=0

=P HEME]
National Law Information
Center

XIXHH B BPES X|E Al Fol ﬁﬁﬁ?ﬁﬁé PNl
Municipal Expenditure for (2007-2014, #42H3/HE) . QB NS EA I
Polic environmental Annual average expenditure for environmental o ZUEISAZE)
y protection protection per 1,000 persons between 2007 and 2014 ~ Balance of General
- . Expenditure Account
AH-BAT|Y FXt BT F0 Y G B4 XA (Korean Statistical
Expenditure for small (2007-2014, Bt/ ME) Information Service)
and medium sized Annual average expenditure for mall & medium sized
enterprises enterprises per 1,000 persons between 2007 and 2014
N A 5 o EAZIZHES (ZELST)
Development WL H| B HA HIE(2007) _ Statistics on Urban Planning
restriction Percentage of green-belt areas in 2007 (Ministry of Land,
A Infrastructure and Transport)
Regulatory _ T2 | SR (Ch A B 3014)
Environment gg:ﬁ%g?; 7| UHIZ=(2014, 0~100%) Corporate Environmental
requl a?( ory Ent_erprises' perception on municipal regulatory Awareness Map
environment environment (Korea Chamber of
Commerce and Industry)
ENEE SEAIX[%! B[E(2007) CAVSHEEA (RERES)
Urbanization rate Percentage of urbanized areas in 2007 Statistics on Urban Planning
SR o2 FEY Utz gl ISR BIX H(2007) (Ministry of Land,
Local Road accessibility Percentage of general road and highway areas in 2007  Infrastructure and Transport)
Characteristics

N ESON=
Fiscal independence

A E(2009)
Fiscal independence in 2009

=IISAHRH
Korean Statistical Information
Service

2002; ZEE, 2017). o] WA £ k= ARIA A 9
F3t A=A 7| 2AAEA Q) AP TR A4 (H =)0
AR 0] Zdjof] P wjR|=A] Awuect o)E 93] it

&
7

AR E ZARRE 201495
© 2471l Bk 20149 2AMATRE B8O, ol
592 2010-2014d F< AT HAIR Ol et 4ol

5703, B Aol

Aol AAA] A7) ARIAE AR ISR 71 QAR
2} ARE 459 ol H 5Urt AU A2ANTA
o FATA, FANY A2, FABY PeEFR ),
AN A1 ZRHic hagslolaoll AXsHe A

2 EAI0) AYEES Motk ¥ 4 qlo AERE 9

of thAl ] RS FEE A40~1008)S A%,
cheo®, B4 AT BAY F WA 7B weE

A% W §E7 Aol B LA Amuglet, 1o
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W PEAIg S HlFo] S48 RS AR AR EF
Ao & 7Pttt EAAGERTAE B8t 20079 BAl
A9 At W3] 7k AR WAo] AFX|sh=
H}5-& AAkatgct,

opA]ako 2 A 0] A ARAY L Al 204 EAIB
$E, 1T FIA, AR = T2 A9 B4 U
#HS 7H2 4= ek Chen et al.(2016)9] A= F=+2] 307)

oS g g #7419 X 291 BAsGIc) B4 A,
SHAANGS B ALY AR A 9g wet AFE AeE U
el o] 42 Wang et al.(2019)2] A-tolA = Yeht
el BAIS 2 AR SAFA agA FES 1A
£ 583 a9 F R Wkt w3, wFe) ML d4AL
At ofujal HEA QA Akgdell Qlo] Fagh 8Qlo R By 9t
(O14F 2, 2009; BAE ¢, 2018). 2831 A& ZAA|GE2]

B2 H307|= EA4E Table 2. Descriptive Statistics

RS E 2R AFAH =S Ao E6H4c,

oo R FAAEES B & Ao BARY 23hE Hg
& =&siglon, 2 ¥ oot A%, AR X G D}
2t £ AR 2007-201497F eRG Al 874190 9] 2|
ZAAAIE AYst] Q3 20 BAskaLat gt o]F 9l
47129 71EAE A9 A9 2152 ZA|, A, HAE
W A HEA 9] Ajojof &gt ANE FA8kaLAL, 2007 71
T2 3o dloleE 53t #HE, A AA2] A g
A7 TR 0R WAt R AR A EE@ERT,
A F471 BADL 2007-20142) B ARgEtEaL, 3
o] 739 B4 vghd =7z z2lE A9 - LGkl YA 55
Z7gstqict. ok, AFARE s 71EdE 20079 A9
59 AR 3 2009 AHRE F&5H4) 2] 7]1aA
g GE 2) oA AATEHELE,

¥4 Variable N Mean S.D. Min Max
HH| SHEAY XA
Local competitiveness of environmental industry 231 8337 48.11 0.001 325.14
EHANER x| B
Local competitiveness of environmental 231 135.26 120.68 0.001 1,249.22
manufacturing

Seu | emos Ao

Vaﬁ:blea) Local competitiveness of environmental 231 172.58 139.13 0.001 921.94
construction
RS X9z
Local competitiveness of environmental trade 231 176.58 302.03 0.001 471739
B M| AR x| A
Local competitiveness of environmental service 231 138.09 89.77 0.001 768.97
MR
Size of industry 231 10.69 1.02 8.62 13.28
AATR(7|E BAEMR)
Industrial structure(Existing environmental industry) 23 0.08 0.06 0.02 0.46
ARAEX]
Industrial park 231 0.30 0.46 0.00 1.00
A 231 0.82 0.39 0.00 1.00
Municipal ordinance - . . .
HALES X|E
Expenditure for environmental protection 29 262.99 245.66 2038 1341.19

SO MelEAT R , ;

I\;larie;éelzdent Expenditure for small & medium sized enterprises 29 7615 103.29 0.28 909.90
THLA
Development restriction 231 9.45 19.49 0.00 90.85
THEEALE
Perception of regulation 231 69.32 343 58.20 78.00
NG
Urbanization rate 231 75.62 2578 0.00 100.00
22
Road accessibility 231 3.99 6.09 0.02 53.01

S) !

ARAE= 231 28.65 17.02 7.5 58.69

Fiscal independence

124 ZEA, M543 H3E (2019)
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OA, B o] BA7)17H2007-2014)0 LeRE 2H4R 0] 3
ol& Ayt 819] a7 AAdE T} 11 Fe, 1Al AA A
oA ZR|BHz HIFS AR} FARER ko] ez
e}, (3" 2004 B uiet 2ol A 77k 274l
#Fsh= ARAl: 1RE3] SV, 2007'E th) oF 48% 57t

180,000
160,000
£ 140,000 111,387
c 107,142 108,405
£ (3.3%) (33%) Lot
< 120,000
2
g 100,000
w
-
o 80,000
[
t
£ 60,000
=2
40,000
20,000
0
2007 2008 2009
M Env. Service 20,836 21,967 23,302
m Env. Trade 20,578 22,323 23,397
m Env. Construction 19,866 20,512 20,465
M Env. Manufacturing 45,862 43,603 44,222

aFglaL, AA Aol ARehs BT 3.3%004 4.2%2 53
ok, FA7HA] AA BEA 7ked] 37471)7] 5-& Azde &
ZAAZAA Q] vlFo] 7HF 2 A # 4 qlh

(¥ 32 AARITE FAAG: BishE vepdc), 373414
FARE AN F7F FAE Hold 20149 71E B4
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Figure 3. Number of Employees by Environmental Industry Subsectors (2007-2014)
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Table 3. Determinant Factors of Relative Competitiveness of Total Envinronmental Industry

Tix| EELH0| My AW

s Relative Competitiveness of Total Environmental Industry

PN
Variable (w/o interaction term) (w. interaction term)

Coef. t Coef. t

MR ) ) _ _
Size of industry 13155 1.99 20.493 268
MATZ(7|E SEAMR]) ) ) _ _
Industrial structure (Existing environmental industry) 159.337 % 231 1247.452* 201
MAFRXARAAE(7|Z= B AY)
Size of industryxIndustrial structure - - 100.409* 1.76
(Existing environmental industry)
AT
Industrial park 17.844 % 16.986 ** 243
SALS K=
Expenditure for environmental protection 0.023 0.73 0.017 0.75
MA-EAT|Y SR}
Expenditure for small & medium sized enterprises 0.102%* 2.80 0.101 297
THE A ) ] ] ]
Development restriction -0.329 2.43 0.318* 1.83
x| 7
Municipal ordinance 8.327 129 6.576 0.82
THEZH A ) ) ) ]
Perception of regulation 0.485 0.60 0.318 0.36
E2H2Y ) ] _ _
Road accessibility 0.887 1.99 0.805 1.30
A
Urbanization rate 0.248 1.34 0.202 0.95
WESIN=LS
Fiscal independence 0.6427** 218 0.625 *** 2.20
ARA
o
Constant 213.340 2.35 287.410 2.87

= N=229 N=29
E%‘E‘g;'E F=6.18%** F=5 ik
Model i adj. R*=0.20 adj. R%=0.21

*p<0.1, ¥p<0.5, **p<0.01
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Table 4. Determinant Factors of Relative Competitiveness of Environmental Industry Subsectors

EFE M=y £ 714y #ZE f8Y EHZ M| AL
A Environmental Environmental Environmental Environmental
Variable Manufacturing Construction Trade Service
Coef. t Coef. t Coef. t Coef. t
el -68.571** -3.68 -44.164%*  -197 -55.211 -1.08 -25.371 -1.59
Size of industry : ’ ’ : ’ ’ : ‘
AHTE(7|E BHELR)
Industrial structure (Existing -4600.776** -3.04 122.651 0.07 -2659.541 -0.64 -067.528 -0.75
environmental industry)
AMATDXAMHAZ(7|E
M)
Size of industryxIndustrial 404.239%* 297 -12.998 -0.08 247875 0.65 88.471 0.74
structure(Existing
environmental industry)
K| 32951 % 1.94 39.437* 1.92 12.236 0.26 11.776 0.81
Industrial park ' : ’ : ' : ' ‘
HHES XE
Expenditure for 0.026 0.46 0.084 1.26 0.294* 1.95 0.031 0.66
environmental protection
AH-ZAT|H EAL
Expenditure for small & 0.445** 537 0.068 0.69 -0.519*  -2.29 0.065 0.92
medium sized enterprises
i 0447 106 0248 049 0342 030 0563 -1.55
Development restriction ‘ ' : : ‘ ‘ : ‘
223 A 8011 041 2119 009 15968 030 17463 1.04
Municipal ordinance ‘ ’ ’ : ' ’ : ’
THIEEH AT ) N R ) R B,
Perception of regulation 0.301 0.14 2.605 1.02 2.461 0.42 2.496 1.37
C2HIY 0.423 0.28 0.028 0.02 2139 0.52 0.06 0.0
Road accessibility 04 e e e 1 0 067 05
N
Urbanization rate 1.386** 2.67 -0.737 -1.18 -2.398* -1.69 0.515 1.16
NEREE
Fiscal independence 0.877 1.27 1.504* 1.80 1.559 0.82 1.102* 1.86
42
Constant 726.895%* 209 799.638 272 664.937 1.00 486.509 2.33
osNEc N=229 N=229 N=229 N=229
Mgd_‘el Fit F=7.52%= F=5.29%** F=3.36%** F=1.18
adj. R*=0.26 adj. R*=0.18 adj. R*=0.11 adj. R?=0.01

*p<0.1, #p<0.5, **p<0.01
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