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Abgract - This article andyzes the influence of sectord system of innovation(i.e. technologica regime,
market demand, networks, and inditution) on innovative performances(i.e. product-, process.,
organizationd-, marketing-, and environmental- innovation) in Korean environmental industry, conducting
a multiple regression analysis based on survey data from 201 Korean environmenta companies.
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As the results, product innovation is postively influenced by internd technology accumulation and market
demand response, while not affected by externd knowledge utilization, market competition, networks among
market and non-market agents, government support and regulation. Process innovetion is positivey influenced
by interna technology accumulation, networks among non-market agents and regulation, but not by externd
knowledge utilization, market demand response, market competition, networks among market agents, and
government  support.  While organizationd innovation is pogtively influenced by interna technology
accumulation, external knowledge utilization and regulation, it is not affected by market demand response,
market competition, networks among market and non-market agents, and government support. While marketing
innovetion is positively influenced by internd technology accumulation, networks among non-market agents,
and government support, it is not affected by external knowledge utilization, market demand response, market
competition, networks among market agents, and regulation. Environmenta innovation is positively influenced
by externa knowledge utilization and regulation, but negatively influenced by market competition. It is not
affected by interna technology accumulation, market demand response, networks among market and

non-market agents, and government support.

Such results suggests the following policy implications. Firdt, it is necessary to expand the sphere of rdating
markets through the gpplication of convergence technology, new regulaions, and oversess markets. Second,
reinforcing ecosystems among environmental market agents through demand-linked joint R&D should be
revitalized. Third, it is needed to strengthen more supporting policies rether than regulation.

This aticle has the limitation of using the survey data. And further researches on the environmenta sectord

system of innovation Structure itself will be tried.

Key words : Environmental Sectoral System of Innovation, Innovative Performances, Multiple Regression

Analysis, Korea
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Table 1. The definition of 4 nodes on SSI and innovations by type

variables Definition
Technological |, - . ) s
regime The dynamic links between and complementarities to technologies, artefacts and activities
sectoral Market demand |“The sum of the individual demand for a product from buyers in the market”
system of
innovation Networks “The main conductors of sectoral changes, essentially describing the sectoral structure”
I “Various forma and non-forma rules established practices, laws and standards, which al shape
Ingtitution e .
cognitions and actions of agents’
“Influence the company's sdes by launching products on the market that are completely different
Product - . . .. )
or significantly improved in performance or use compared to existing products
“In the case of impacting the reduction of production and logistics costs and quality improvement
Process by applying completely new or greatly improved methods in the logistics process such as
production process, delivery and distribution”
N “In the case of actualy introducing a new organizational operation method such as new method
Organizational . . .
innovation of work performance, knowledge management method, external cooperation relationship
“In order to increase the attractiveness of the product and consumer awareness, a very large
Marketing change is introduced in the saes and marketing methods such as product design, packaging,
product promotion, placement, and price”’
“The production, assimilation or exploitation of a product, production process, service or
Environmental management or business method that is novel to the organization and which results, through
its life cycle, in a reduction of environmental risk, pollution and other negative impacts of
resources us pared to relevant aternatives’

Source : Recomposition of the variables utilizing Faber & Hoppe(2013), STEPI(2016) and Kemp & Pearson(2007)

Journal of Energy Engineering, Vol. 29, No. 1 (2020)



[(e}
o
4u
ES
fol

(E

Fauer Agstatd, AE, R

41, pAF B4l 5 OECDA] Al HSH: 712
B A o], Li(2014) Fo| = FAA

F7tstelrk(<Table 1> 21%).

919] Wg=Sof Tiat el oheat 2k

A

@ ox ot

S

2)
ol
=

o

e N

@ SS9 7l&AAl & WR7leS4S “AAe

7NEE2A 9 S5 & TAF AFgzIeE Ay

S 2o of g OlFIA Q7 e A

of 3t S-S el g
® SS9 &AM B ARANTES *HAY
So Bas 9% A4 7% YRS ol HE 2
gaha a7 ebs AR diet SHe e
S 7hz

® SS9 ARFL B, ARFL hSAEE A
A aol H8st) e Akl FeAAE A
o 7eE At oftle] sFHUA? ek Ay
of e SRS demez .

@ SSI9) ARFL F, ARAAAES “HAY

FHAEA 2O e S AR AR
T A7 ok el A ST e
2t}

'S ssio] YEYE Z, g UEYDE “HT 3
Ak AEAEFUA, S8A, A 5%
HIE%J;—‘L AEL oy gL ehe Aol it

g s kg,

@ SSI—J Lﬂ “‘lb"]ﬂ o H]/\]X]— LﬂEO‘]ﬂL— “"J:L
3 ZE vIAIAEA (7)1, s AtA, AE/R|RFA

B)9k Y=Y FEE ofHPgUA et Ak
B Sue e gt

Sectoral System of Innovation

Technological Internal accumulation of technology
regime

Utilization of External knowledge

S

@ SSlo] A= F, A A9 BES AT 337
Agbel AR A9 HEAHEE oyt e
L oAR e S theusw kg,

® SSio] Al &, A Aok * A 37k Ak
29l AR A AFYEL of )7 ek A
ol A Bk el o,

O~® AF- 34 - 22 vpAY - A A AT
22t 2 304 AE- B 24 opA Y - B
Ae dnh =9l eQstAGUY e AR
B SEe R (I,

0}1]_1

g SAWE F A9 Sed(E)T BleEd
(=022, ¥ 109 27H=1)¢} 104 ©]5H=0)<]
71902, 7I9qtEE FUY 4 1090 ©]/4H(=1), 10
01 HeH=0)& 7|ELe 2 FEskh o= g g

BAAA e Ao s SRR xR

Afolol ujet Ao Agio] e 5 HAY
Aol Apol7E A o= L, 719ty =] 2}
o7} dAleo 3k ujE £ 17| wjEo|th(Deeds
& Hill, 1996; Hui, et al., 2013).

3-2, A7y U APIHY
ole] Agelel M HAL U2 <Fg. 1>
I} e 93 2 (Model 1~5)g A§-712 et

o]o] <Fig. 1.>2] Model 1S 2] (1)} Zo| FA]

g 4 9rk

PDI, = i, + 8, AT, + B, UK, + 3,RD, + 3,MC, 1)
+ B,NM + B, NN, + 3. GS, + B,RR, + Re, + Ag, + Fs, +e,

Innovation Performances

S /.{ * Product innovation ‘

* . -
Model 2 -«—v‘ Process innovation |

Market Response to market demand
demand Market competition and monopoly
Among market agents
Networks
Among non-market agents
L Governmental support
Institution

Regulatory restriction

{ Model 3 -——»{ * Organizational innovation |

| Mode] 4 *»{ * Marketing innovation |

\{ * Environmental innovation ‘

Control variables

* Region
* Age
* Firm size

Fig. 1. Research model

Ol 4X|3=k HM29& A1& 2020



3 B

01171 A PDI(product innovation)& #|&3 Alo]m

SEHSE

of technological regime)+

+5 T3t =YW A AT(accumulation

w745

=54, UK(uti-

lization of external knowledge & technology):= <]

H x]/ﬂ

demand)= Al Q oS

71&

sla

Ar ol &8 RD(Response to market

A &=, MC(market competi-

tion)2 AJAF7A 7Y, NM(networks among market agents)

© AEFA Y E

213, NN(networks among non-

market agents)= HIA| A=A 7F Y| E =, GS(gov-
ernmental  support)= A% ‘Q%P%, RR(regulatory
r&Striction)° A Aok A= & omgith e

.
—

2 o
=

=]
=,

A
— }\OI—Ti

_IZ‘L o

B Ao, & = 223K error term)
154, EAHSEEA] Re(region) ° 2]
Fs(firm size)= o ¢
HFA] 0 2 Model 2 3, 4
=Py
T2 sto] A, YW
TYdste g vrE Aol AGS

, Ag(age)
T L}EPLHEP

upA R4,
A<
hy

)

olojq ATmPL PEeuA ABHNLTE
404 31 Modd 1o et 7Hd 11 ~ 188

4 o
i)
ol

714

714

714

714

714

7ha

714

7he

s

1-1:

1-3:

14 :

1-5:

1-6

1-7 :

1-8:

B R RS PR ARY

B BASSINA YR EHH 52
o] £esE AV AEHAA
7 ok,

B BASSIolA o)A 4] 7o) B

§AEI Fo0E

PR RS

U BRSSO AL gt
shsE 847190 AR
7} .

5 2SS0 4] AL Al
2747190 ABHALI} .
T AASSIO| A A A 7 =S
a7} FAERE B0 AR

AA e

a7371909] AE

jm

pA) 7+ e
SRR S P T I E
HA4 T} .

3 2SS A A PAE B Aw
b FAEeE B71Ye AERA
437} et

a2 shgsSIolA Al Ak ATt %
a2 847199 AE AT}

=},

AealAA ] Faldatol dig

-

9% A a1

Slot FASA FHBAl] FHMA2 M
£ 7H 21 ~ 28 58, A8 4l0] F44a
Model 3= 714 31~ 38 5=
H4=2] Modd 4+=
Z w20 Model 55 714 51 ~ 58 &
stk 714 2-1 ~ 582 Model 19] 714
Fastaz wrEAgl AFe A ah

T U -dT

m[o

3_3 A-|I=l Al Ol

oA A% At
=9 A4 Eﬁlé ?oﬁlﬂ Oiﬁﬂﬁ Aow
. ﬂj‘%ﬂ“d@i*li*}(KIS)ﬂ miE A E AL
L, AR i 222 40007 71 HER
= ‘2101 471 ﬂ]OlEi‘lP~ TS
7t FEA Fthe A7 TS wioltt.
P AEolA SSIE 24 5 Sle &% 1Y
Xl Rt ol =& Al & =2 o=

BAdel FABHL Q= 7IdEs e ¥
= ?**0}04 2ARE AAIREE ofof oF
T, TEUF] AT FxotE dus
KIS 5 AFsQ8A9 o =5 &&
ME B3 2]AE FHE(Likert scade)= A
04 FAeer A5k 53] KISOM
E‘Q A EFoll digt 2= FFEA
HHE, 2 Aol Hok NE 2
%’4 A Axz Ak 7H‘E‘$6J
g 718 B G oHHES wof duf
Agsto] 2 stk
AEAA 74719 DBE %317 8]
124 o2 NICER 7 H, AL SA AL &7
7] A 5%471% 59 71 S AES B85}
Ak o] AE 2AY £, ALEF AAH 7 E
= 2835t 2% ﬁ% skhalal, 53] /7199 &

m
o|N
ol
—|—

n rﬂ
el o 30 1_“& N

;F‘é[ﬂ,

>

o

2l
e H
ﬂoﬁﬁrﬂ_\ﬂlﬂr}ﬁ_&hloﬁﬂ

Oz rfr ok e o O gy ok nii
Md

Mo
flo
o L mlo

d
i
Rl

Slold skl R Fof Bkl T4 ol

2 HEAow Felste] & 1,015 374719 DB
& FaeldT. 2APPS HRE Fokol A A
S olela} Bsg syl HEE Aol
Wajolglom, MESEAE CEO, 49U, 713/
AGRA EE B o ARAez B
At 2A7|7HS 20199 193} 2$J Zzog, oF 5=
2 Akt

EERe NESH ARES AR HHS 7
Z3}7] 93] SPSS Statistics 25.02 AF&3}gl o,
Bigo] ST B4 Ao o] MERA, A
BARA, GFHARY 5 AAg

Journal of Energy Engineering, Vol. 29, No. 1 (2020)



92

4,

HI

4-1, M2 Z7}

aRztel A3, $YU

i

81747)
202%9] A5o] B5EgITh =

Az}

UERd 47AS A1 €J5kal 201704 ARG
25 833t Sekaran & Boug|e(2016)4 e
W22 2E5S o, 20% Ol*bl AE g
A g

A4S APt 77t e

S, 7149l AukARgo] gt Wi Aol Ax}

(<Table 2> Z=x), &7 wjAd

Hof= AYeg

2] 7} 49.3%(997), E+e]= 18.9%(387)), o 7] =g
= 11.4%(237)), 18]l 7|Eph= 20.5%(417H)§ =
Elytth AR S=Ho] 41.8%(847)), 4
L 1999~20084 o] 443%(897H) 299 5=

E‘ék‘ii

20“§

1=
4-2, AEEiE Aol Ant

AESH ARE HFeRE 38 WHaof digh 4
HHAE E4% A= Table 4.9F ok URbx o
2 AT A=(survey datd) 7|HEHE] 3] A ol A=
Chg5A41d (multicollinearity) wA7F &3] ARttt
thE3A/gdo] EAstH =79 ako]l AA 34
Ao 2A27F Bttty A 4 gA Ho,
FAQAF AXNBR FAA 49 ou7t Zol&
t} olof Eguis I AEASE 05008 7|=2
2 3t FeAdS Eele 2y, SYueE 1t
tEaiddel 8= §le 402 Hostgt

4-3. CI=3|HEAM| Zu}
=02, 3H4Sslo] vl a4 F9 SHHS 8
Aok 57 HAAI 719 RS AR ATS Al
Hu(<Table 5> %), 23 AL L}E}Lﬂ§ F
ZHe Model 1~5 LI 1%9] SA % o)zl A
xh‘ﬂs} 74 oz Hx—lgloh;}
@ Modd 101]A1 St A 7| e AEEAL 3

p

] ASS 84 % WE/1EEAT Agre A=
Hl—/].%g ., ],/H/HX-]oﬂ /\l—ﬁ AT =3 HlE 5ol esliA] %73751?_](*') Pt Hton, ZAHORE
=4 2¥c Table 3.t . folg Roz Yegth oo 714 11, 1-3 52
Table 2. The results of frequency analysis (genera information of companies) (N=201)
Location Freguency % Environmental media Freguency %
Seoul 17 85 Resource circulation 99 49.3
Métropoliten area 84 418 Water 33 189
(Gyeonggi-do, Incheon)
Jungbu area 33 16.4 Air 23 114
Honam area 19 85 Other 41 204
Yeongnam area 50 249
Firm size Age
0, 0,
(number of employee) Frequency & (Establishment year) Frequency &
1~9 50 25.8 <10 (2009~2018) 66 32.8
10~19 54 27.8 >10 (1999~2008) 89 44.3
20~49 59 304 >20 (1989~1998) 26 12.9
50~299 30 155 >30 (~1988) 20 10.0
300~ 1 05
1) 7Jef: B35 9 B, 7150, Sk 2 B, A58 9 A, SRR B 5 Hobs wug
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Table 3. The results of frequency anaysis

93

(N=201)

Internal accumulation of

Utilization of Externd knowledge

Technological regime 1 technology/Learning culture | Technological regime 2 & technology
Frequency % Frequency %
@ very low 12 6.0 @ very low 15 7.6
@ dlightly low 42 211 @ dightly low 26 13.2
® similar to industry 87 43.7 ® dmilar to industry 104 52.8
@ dightly high 49 24.6 @ dightly high 50 254
® very high 9 45 ® very high 2 1.0

Market demand 1

Response to market demand

Market demand 2

Domestic market competition

Frequency % Frequency %
(@ No method 30 153 O very monopolistic 4 20
@ Technology push 43 219 @ dightly monopolistic 15 75
® Market pull 86 43.9 3 normal 74 36.8
@ Management portfolio 20 10.2 @ dightly competitive 86 428
® fﬂﬂgﬁt;’te R&D 17 8.7 ®) very competitive 2 109
Among market agents Among non-market agents
Networks 1 Networks 2
Frequency % Frequency %
(O very uncooperative 4 2.0 (D very uncooperative 9 45
@ dightly uncooperative 18 9.0 @ dightly uncooperative 21 105
® similar to industry 98 48.8 ® dmilar to industry 103 51.5
@ dlightly cooperative 70 34.8 @ dightly cooperative 59 29.5
(® very cooperative 11 55 ® very cooperative 8 4.0
Governmental support Regulatory restriction
Ingtitution 1 Ingtitution 2
Frequency % Frequency %
@ very low 33 16.5 @ very low 11 55
@ dightly low 43 215 @ dightly low 20 10.0
® similar to industry 78 39.0 ® smilar to industry 98 49.0
@ dightly high 43 215 @ dlightly high 57 285
® very high 3 15 ® very high 14 7.0
Level of Product Process Organizationa Marketing Environmental
innovations Frequency] %  |Frequency] %  |Frequency| %  |Frequency| %  |Frequency| %
@ very low 17 8.6 12 6.2 9 45 29 14.7 16 80
@ dightly low 24 12.2 22 11.3 29 145 34 17.3 30 151
® dmilar to industry 93 47.2 89 45.6 108 54.0 103 52.3 97 48.7
@ dlightly high 63 320 68 349 49 24.5 29 14.7 53 26.6
® very high - - 4 2.1 5 25 2 1.0 3 15
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Table 4. The results of correlation analysis among the variables (N=201)
Variable Mean s.d. ©) ® ©) @ ® ® @)
@ 3.005 0.9401 1
@ 2.990 0.8571 .455+* 1
® 2.750 1.1065 .185+* .263** 1
@ 3.532 0.8603 .009 .063 .240** 1
® 3.328 0.7948 .321** .340** 347> .189** 1
® 3.180 0.8433 .361** AL7+* .306** .055 A80** 1
@ 2.700 1.0321 254 * A11%* .378** .088 317+ .389** 1
3.215 0.9181 -.013 .089 .163* .160* 122 -.010 191+ 1

Note 1: *, ** *** imply datistical significances of 10%, 5% and 1%, respectively.
Note 2: (O Internal accumulation of technology/Learning culture, @) Utilization of Externa knowledge & technology, (3 Response
to market demand, (@) Domestic market competition, (&) Networks among market agents, 6) Networks among non-market
agents, (7) Governmental support, Regulatory restriction

Table 5. The results of regression analysis (N=201)
D dent variable e of innovation
Independent Expected N (typ )
variables sign Model 1 Model 2 Model 3 Model 4 Model 5
(Product) (Process) (Organizational) (Marketing) (Environmental)
@ N H1-1 H2-1 H3-1 H4-1 H5-1
Technological 0.240*** 0.155** 0.228*** 0.204*** 0.112
regime @ N H1-2 H2-2 H3-2 H4-2 H5-2
0.101 0.073 0.186** 0.084 0.246***
® N H1-3 H2-3 H3-3 H4-3 H5-3
0.132* 0.074 0.088 0.064 0.042
Market demand
@ N H1-4 H2-4 H3-4 H4-4 H5-4
-0.093 0.078 0.079 -0.033 -0.138**
® N H1-5 H2-5 H3-5 H4-5 H5-5
0.060 0.015 -0.066 -0.042 0.013
Networks
® N H1-6 H2-6 H3-6 H4-6 H5-6
0.006 0.184** 0.098 0.195** 0.067
@ N H1-7 H2-7 H3-7 H4-7 H5-7
o 0.123 0.077 0.094 0.183** 0.104
Ingtitution
N H1-8 H2-8 H3-8 H4-8 H5-8
0.064 0.199*** 0.216*** 0.103 0.294***
Re + -0.043 -0.147** -0.048 -0.087 -0.116*
Control
. Ag + 0.001 -0.139* -0.167** 0.018 -0.104
variables
Fs + -0.123 0.061 0.137* -0.055 0.045
F-value 4.725%** 6.093*** 7.529*** 5.919*** 7.495%**
R’ 0.234 0.285 0.325 0.278 0.325
adj R? 0.185 0.238 0.282 0.231 0.282
Durbin-Watson 2014 1.841 1.880 1.933 2.031

Note 1: *, ** *** imply datistical significances of 10%, 5% and 1%, respectively.

Note 2: (D Interna accumulation of technology/Learning culture, @ Utilization of External knowledge & technology, (3) Response
to market demand, (4) Domestic market competition, &) Networks among market agents, 6 Networks among non-market
agents, (7 Governmental support, Regulatory restriction

Note 3: H1-1 ~ H5-8 represent relating hypotheses, respectively.
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