OfL4X| St ISSN 1598—7981, A|283 X45(2019)
Journal of Energy Engineering, Vol. 28, No. 4, pp.61~75(2019)
https.//doi.org/10.5855/ENERGY .2019.28.4.061

512 RADA BHz7|2lo| XIRIEQl0] ZEMT| DIXls HE :
Aol DS TIE Mo
7|:101 . ExH;1 . u|-==;,_2”

M2atetylstiste of| L X|2HEcist
(20194 119 19 A< 20194 129

—_

2l ol X|aHStD} "CHEteIA, 2mA
62 4%, 20194 129 10 je)

The Effects of Resource Inputs on Business Performances in Korean
Environmental Companies Conducting R&D

Focusing on the Mediating Effect of Innovation

Geun-U, Kim' - Jae-Ho, Ryu" - Jung-Gu, Park®
'Graduate Student, “Professor
Graduate School of Energy & Environment, Seoul National University of Science and Technology
(Received 1 November 2019, Revised 6 December 2019, Accepted 10 December 2019)

2 o
e 959 $4719 F RADE U Qb /195 AUEo] A v Al 5
1% 274 27 AR SelAls] sAlol AFs} A Hael BAZ s YA

AwEa1, oo] %
Al =t
ol ¢lalf Tt FA7|YS Ao R MEXAE AASHg o, R&D &S B3t 13771 7|919] S5 AR
£ die=2 SPSSe} Process Macros o]-8-5to] mi7EAS AAISH3ITh
A0 A, A, T R&DS 7149 AHRUAS A gdate] AH ez 3 9
EﬂH AUFEAE FAlE iz she A ARE AYETe] S GRS AL Siok A, 4l
78 FollAe fYstA 22 F4le] uizfogto] HaH v,
EMZ] 3tk
ol w2 A AR A, T R&DGEY 27|54 &
T
&

alx
o

=]

LL

el
Asteck

ofr
E’JE

ot o
o,

FAF AR B8] ek sl BAe B AGYUE A0
QIek. E4), 53] 71950] 2HBAL AR FYAHUE ol 9l
of A2 o] AT ool & YwE AAYAL AT AW 2
B Szt ojels) MRS Fo BAR Feld WAL 9ov), 5 SR
2 a5y,

il
rr

)
?_(htl
&

Q0] B ReDSE $771%), AU, AT, B4, whET

Abgtract - This atide andyzed the direct impact of resource inputs on business performances of Korean
environmental companies conducting R&D, and the mediation effects of product-, process-, organization-,
marketing-innovations between resource inputs and business performances. We conducted the mediation
andysis usng SPSS and Process Macro, based on a survey data from the Korean environmental companies.
The aticle found that (D) resource inputs have directly had a positive impact on business performances,
and (2) innovations have mediated them. (3) But among 4 types of innovations, the only mediation effect
of organization-innovation has been verified, and the others have not appeared. Consdering the above
results, the following policy implications can be suggested. (D It is necessary to reinforce related policies
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s0 that companies can improve business performances through innovation. @) The government needs to
carry out the prudent supporting policies so that innovations in product, process, and marketing can lead
to busness performances. This aticle has the limitation of using the survey data, and needs further
researches on the sectord system of innovetion for Korean environmental industry.

Key words : Korean environmental companies conducting R& D, Resource inputs, Business performances,

Innovations, Mediation effects
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Table 1. The definition of innovation by type

Type of Defirition
innovation
Product “Influence the company's sdes by launching products on the market that are completdly different or significantly
innovation improved in performance or use compared to existing products’
“In the case of impacting the reduction of production and logistics costs and quality improvement by applying
Process . . L . :
. . completely new or grestly improved methods in the logistics process such as production process, delivery
innovation N
and distribution”
Organization | “In the case of actualy introducing a new organizational operation method such as new method of work
innovation performance, knowledge management method, external cooperation relationship”
. “In order to increase the dtractiveness of the product and consumer awareness, a very large change is introduced
Marketing . . ) . .
. . in the sales and marketing methods such as product design, packaging, product promotion, placement, and
innovation price’

Source : KIS(2016)

(Innovations)

Product innovation

Measurement Process innovation b
a indicators Organization innavation
Marketing innovation ey
{
X Y
(Resource inputs) c (Business performances)
R&D man power Sales
Measurement RA&D investment Measurement Operating profit to sales ratio
indicators indicators

Facility investment

Market share

Fig. 1. Research model
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3 WEEA AsE Ueich A5 ARl Eops
A2 7F 37%(517Y), EahE]= 24%(3371),
7] e 159%(207)), 123 7EH) 24%(337]) =
Ll iz 2000~20001 0] 43%(597H),
2 YL 62001 TFR} A8%(BATN R THY B
Hl&& AA| 3T

Table 2. The results of frequency analysis(general information of companies) (N=137)
Detailed Establishment Number of
0 0 0,
buSness area Frequency % year Frequency % employees Frequency %
Resource 51 37% ~1979 3% 1-5 7 5%
circulation
Water 33 24% 1980~1989 13 10% 6~20 64 48%
Air 20 15% 1990~1999 29 21% 21~50 39 29%
Other 33 24% 2000~2009 59 43% 51~300 22 17%
2010~2018 32 23% 301~999 1 1%
Sub tota 137 100% Sub tota 137 100% Sub tota 133 100%

1) 7k B9 9 B, JSuhs, Bokd U A, Ad7Rsa Ul
2) o] ololxliz BIEEY, QIEA, A=r, vy

57} Aot 34 12 B

=] =
ERR

of dhsh Al AR

A, AR AARIZTIA] =
Hol H2 AP "Q7) 9lo, 7|y

57 BolE =g
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Table 3. The results of frequency analysis(measurement indicators)

(N=

137)

Change of R&D man power R&D investment Facility investment
resource inputs Frequency % Frequency % Frequency %
@ very decreasing - - - - 1 1%
@ dightly decreasing 9 7% 10 7% 7 5%
® unchanged 85 63% 62 46% 39 29%
@ dightly increased 39 29% 57 42% 72 53%
® very increased 1 1% 6 4% 16 12%
sub-total 134 100% 135 100% 135 100%
Leve of Product Process Organization Marketing
innovations Frequency % Frequency % Frequency % Frequency %
@ very low 9 % 4 3% 2 1% 13 10%
@ dightly low 12 9% 11 8% 17 12% 26 19%
® similar to industry 66 49% 62 46% 74 54% 68 51%
@ dlightly high 47 35% 55 41% 41 30% 25 19%
® very high - - 2 1% 3 2% 2 1%
sub-total 134 100% 134 100% 137 100% 134 100%
Change of Sales Operating profit to sales ratio Market share
Business performances Frequency % Frequency % Frequency %
@ very decreasing 3 2% 7 5% 3 2%
@ dightly decreasing 32 24% 40 29% 28 20%
® unchanged 23 17% 29 21% 49 36%
@ dightly increased 70 51% 58 43% 52 38%
® very increased 8 6% 2 1% 5 4%
sub-total 136 100% 136 100% 137 100%
Table 4. The results of correlation analysis among the measurement indicators (N=137)
Measurement indicators Mean | sd. 1 2 3 4 5 6 7 8 9 10
1 R&D man power 3239 | 578 1
2 R&D investment 3437| .698 |.618**| 1
3 Facility investment 3.704 | .773 |.375**|.380**| 1
4 Product innovation 3127 | .836 | .092 | .148 | .178* 1
5 Process innovation 3299 | .766 | .111 |.263**|.362**|.453**| 1
6 Organization innovation 3190 | .733 | .162 |.333**| .115 |.389**|.440**| 1
7 Marketing innovation 2.828 | .897 | .120 |.245**| -.031 |.430**|.437** | .458**| 1
8 Sales 3353 | 978 | .117 | .181* |.251**| .200* | .141 |.223**| .114 1
9 | Operating profit to sales ratio | 3.041| .776 | .121 | .171* | .136 |.237**| .136 |.268**| .206* |.702**| 1
10 Market share 3.204 | 884 |.230%*|.201** |.306** |.247**| .170% | 269** |.233** |.565** | .677**| 1
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Table 5. The results of factor analysis and reliability (N=137)
Factor - . .
Variable Measurement indicators Egen Cum(l)J/Iatlve Cronbach’s
Factor 1 | Factor 2 | Factor 3 vaue (%0) a
R&D man power -.020 797 -.110
Resource inputs R&D investment -.024 799 .093 1721 43.02 .703
Facility investment 120 441 21
Product innovation 118 -.089 .624
Process innovation -.107 041 .763
Innovations 1.488 53.66 .748
Organization innovation .056 .084 .625
Marketing innovation -.041 .008 .630
Sales Ve -.016 -.001
Business Operdting profit 019 -070 -010 3.460 28,55 847
performances to sdes ratio
Market share .699 143 .014
KMO(Kaiser-Meyer-Olkin) .728
Bartlett's test Chi-Square 428.391
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Table 6. The results of mediation effects (N=137)
Confidence interval 95%
Effect Pathway Effect
(B)LLCI (B)ULCI
Direct effect X—=Y () .2021 .0138 .3904
X—M (a 4221 .2633 .5809
Indirect effect
M—Y (b) .3059 1154 4964
Mediation effect X—M—Y (ab) 1291 .0456 .2446
Total effect (c'+ab) 3312 1549 5076
Py 39.0%
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Table 7. The results of mediation effects by type of innovation (N=137)
Model by type of innovation Confidence interval 95%
e e ?r/l)r%?jictl) ?;l)f:cie; (orh;;?fai)n) (r?]ﬂa(r)lfjtinz) (B)LLCL (B)ULCL
.2823 1092 4554
Sirect effedt x_’,y 3102 1245 4959
(©) 2535 0684 4385
.3057 1242 4871
.1686 .0026 .3346
XM 2568 1154 3982
@ 2755 1454 4056
Indirect effect .2355 .0660 4049
.2901 1078 4725
MY .0820 -.1402 3041
(b) 2823 0457 5188
.1087 -.0760 .2934
.0489 -.0014 1461
Mediation X—M—Y .0210 -.0455 .0790
effect (ab) 0778 0126 1776
.0256 -.0161 .0894
Total effect (c'+ab) 3312 1549 .5076
Py, - - 23.5% -
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