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The Effects of Technological Characteristics on Environmental
Pollution
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Abstract: The research presented here examines the effects of firms’ technological
characteristics on environmental pollution, with particular focus on the patterns of
technological innovation and levels of technological capability. In the process, we employed
chemical emissions as a variable to reflect environmental pollution, and Pavitt’s classification
of firms’ technological innovation patterns (i.e., supplier-dominated, scale-intensive,
specialized-supplier, and science-based types) to measure disparities among groups with
different levels of technological capability. The results revealed that emissions were highest
in the supplier-dominated type, followed by the science-based type. However, the
science—based type showed the highest amount of off-site transfer. This result implies that
although a firm secures emissions reduction capabilities through technological innovation, it
may not translate into de facto emissions reduction if those emission costs are low. In
addition, concerning the levels of technological capability, the low-middle technology
industry and the high technology industry showed opposite trends in emissions. Our
findings provide useful policy implications for designing targeted environmental regulations
that can ensure that long—term technological characteristics lead firms to bona fide
reductions in their emissions.
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HA 7IeE4de FevlsHAl A3ttt
1) 7|2 AIHE: Pavitt's Taxonomy

0] TEEHA AZEJL, o] F B3l 27| thE 71&9] M3t Y
12 Qltk(Narayanan and O'Connor, 2010). &sto] 7|&9] Ast E= H
shRRe 7egAfeozr: o & ot
T4 71eE49 Bt Eel= 4 E= 7ol it 13y o]
= 20707F E= ArdERY E7|d o s shEstE o] A
7] o} Foh. ¥HA Pavitt(1984) Bt 7|&S4dS 7H 7]
N s &=, ol2et Pavittd] 71eFAlHE S 7|e
171 913 AAe HP o= ARG & Qlth. 9] sfeEd2
& 25 A9 tiidoe] H= #oFde 1 o, 47149l 7l&
Fo] "= oot A A L-E&7t Fobd 4= Ut
Pavitt(1984)2 2,0007 71949 ZAHEALS E3f F419] YA (Knowledge
input) 9 719 &4, AIEA 5= 702 v gAIHd S 7 7Y
= TR ol 1945~19799 F=71de o E 37]o 74 A7l &
=7}, BA/ARIA A" 2 ol Aek f83 AY 4= 2 HHDe Marchi

o

w TN
re

f

0
it

i 1% HJo N
[e)
N o

6 il
&

il

il
0 o
x r]I.
T
of
ols

T o (M p2 of o
ox,
i

2
ol
ol
2,



7|1EEH0| $HH D|Xl= S - 189

et.al, 1996), ST AlElof| gt A53} 74, olof whe Fojulet 237t Ak
TEE1 9lo] s At ABES 2= BEolgt & 4 ItHArchibugi,
2001; Bogliacino and Pianta, 2010, 2016; Dewick et al., 2004; Greenhalgh
and Rogers, 2006; Tidd, 2001).

Pavitt(1984)2 7199 7|&g A el 334l (Supplier Dominated),
HAETFAE (Production Intensive Specialized Suppliers), THEH2FS
(Production Intensive Scale Intensive), #8}7]9Fg(Science-based) 2.2 -

Bajo] 1484 £99 Hep 5L A8 1 FARAL 9P 53
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U4 AYRI0R Hete] 2 M 7 Aol ANt
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NERIEGER-ZE st

Aol EFHE Qe gios
Pavitt(1984) o% PH Ao 7] 44 & ITst=90] | £AZE
9ol 5 ol okt Tol, T8 5o JRAPY AU LLEYo] U
719S F7toto] WSt AFFFAS "YW THGreenhalgh and Rogers,
20006).
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*ZX]: OECD(2011), Directorate for science, technology and industry, ‘ISIC REV.3
Technology intensity definition
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@ Production Intensive— scale intensive
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Jl&| Pavitt |57 ® Production Intensive-specialised
£x (Greenhalgh and Rogers, suppliers(PISS)

mgg ; i
2006) #1 @ Science Based(SB) ® Information

Intensive(ll)
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HE7IE: ® D71a(H) @ EZR7IE(ML)
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7| e o © 5091 [t ® 300-50091 0/t
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Haol Ve Al (B HoF £ oo wWETT ol B 2
Aol woteH, HAl: A YEEH. 7esEd B 2192 3¢
A71ed S4a7e Aol e ¥ETled AdvielEt 1A 7

(4 7Ie8A
B N E[AEL Z[CHE B BEEHA

=S 2412 0 1194833 9668.40 49491.541
A7|oHEE | 2412 0 894 0.37 18.203
0I5 2412 0 14797530 74464.59 436560.238
HIEZ-0ISE | 2412 -14705957.00| 1149170.00| -64796.1961| 434127.47511
Size 2412 1 4 2.49 1.159
T_level 2398 1 4 2.19 0.963

RaET 2398

S 2 e AAAee ARAYos IS o5
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3 FASM o] WSITHRISE:, 2012). B RN EY s 2
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HEZ | AIEZ 0z HEZ-0ISE Size
BiEH 1 -0.004 .106** 0.008 0.007
A7\ e -0.004 1 -0.003 0.003 0.027
0¥ .106** -0.003 1 —.994** .042*
HE3-0Is¥ | 0.008 0.003 —.994%* 1 -.041*
Size 0.007 0.027 .042* -.041* 1

%S AEREADE 22 0.01, 0.05 22004 SOE(2E)

Pavitt?] FAMEI} 7|&4E dFESEN 7GR TR 7eeE
< FYuet IAE Bt FSAAEBED)H FEH P (PISDS A7
%J%(L)%D%(MH)&%OH FIESHE] A7|EAYG 40% ot EFE]
et #3H718HY(SB) S A 71&MD)~L7 &4 (H)oll 22515 80% ©l
ol F171&AMH)0l 2= AAH 2= FFAAEBESD),
TEFF(PISD, HE3FAF(PISS), H3H7 193 (SB)oll 2+ 32.3%, 30.2%,
4.4%, 33.1%7F &35t AZEZFAP(PISS)E AlQ]otiles vt Bl&Z
Ho

(E 6) Pavitt*T_level7|&+Z) uXtE

J|E4E L ML MH H A
Pavltt SD B 429 289 56 0 774
Pavitt S % | 55.4% | 37.3% | 7.2% | 0.0% | 100%
T level &% | 54.2% | 59.1% | 5.7% | 0.0% | 32.3%
PISI gz 316 180 229 0 725
Pavitt S % | 43.6% | 24.8% | 31.6% | 0.0% | 100%
T_level 5% | 39.9% | 36.8% | 23.3% | 0.0% | 30.2%
PISS gz 46 0 54 5 105
Pavitt S % | 43.8% | 0.0% | 51.4% | 48% | 100%
Tlevel 5% | 5.8% 0.0% 55% | 3.7% | 4.4%
SB Bl 0 20 644 130 794
Pavitt 5% | 0.0% | 2.5% | 81.1% | 16.4% | 100%
T_level 5% | 0.0% 4.1% | 6565% | 96.3% | 33.1%
Chi-Square=462.909 B 791 489 983 135 2398
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(B 9) 7|&4Z(T_Level) it ZH xj0| 247D}
2 | 7IExE N = pis BEEX BERX a9
L 791 11458.29| 61863.171 2199.601 1034.72
ML 489 17108.39| 68731.455| 3108.144 1318.24
MH 983 5381.14| 22480.560 717.019 1271.96
=at H 135 4433.89| 14438.162 1242 .639 1207.28
=< TA| 2398 9723.83| 49630.523 1013.501
F 7.003 p-value.000, 249 E&4&..000
Zi79 S8 ZHAE ZF Welch..000, Brown—Forsythe..000
Kruskal-WallisSl H 72.951 A2E 3, ZAMRS/EE . 000
L 791 66042.32| 250252.991 8897.972 1175.46
ML 489 48682.95| 270642.034| 12238.856 1157.81
MH 983| 72467.40| 556129.310| 17737.770 1221.87
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ML MH H
= L 149192 H¥*** 310593.5%** 45438***
HE
ML 229722 29770.5*
MH 62685
ML MH H
oj=at L 190566 373957** 46363***
ML 227414% 28386.5%**
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_ ML MH H
&
~ L 174285.5%* 387393.5 44352 5***
N ML 217435.5%* 24537 .0***
MH 54987 5***
1) ZH 2t2 Mann-Whitney2| U Zf, 2) *** p<0.01, **p<0.05, *p<0.1
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