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E ?' HH 75' (5/20)

1. A= X 7tx|2F 7| F7HRIOf| Ci st =2
<+ M2IHTIX] 230 7|Y7tx| et B g0 30| XXz BEag

v Dhaliwal et al.(2011), Clarkson et al.(2013) &
v' Qureshi et. al.(2019) : S & 2270= 8127 7|2 2011-17H L

Thomson Reuters combined score for ESG disclosure : 0.986 1 (E, 0.622 ; S, 1.139 ; G 0.081)

|‘J

< (Integrated Reporting) HOIZE|7}S3l= 7|US iYL 2 SSENLL 7|H7IK| #d A3
v Lee and Yeo(2015), Barth et al.(2017), Pavlopoulous et al.(2019) &

NE el BT T " Lo Rl R Bl 0 | Tieasi 0 )

Qe

L S ERP | BT
ERIEETLE ITFENT e

e

—

[> 100 South African Companies

Rk

=i ke b

e A (6/20)

2. %'?:!'XH—?—E.T'_(Integrated Financial Reporting)0i| CHt =2]
o MPEED JWEHAE 2SI SEHFH B Had U FHX WotHA] A

v 2|ME SEMESME LS| CEO): 7 s88 MEHET| 2IME 7I1E MESH 7Y 107} ol &
AL 59| 71X E e 5= = MER S EH = 7t sfLto| Cioto|2tn FE

v Nicholls(2020): ZMZ MEME CHS HDE St ' ESHEH =0 st ISYHHO MZ0| 2ostsg F&

v Serafeim et al.(2019): 7| 2| Atz|H B&=(social impact)2 F7E5I0] 7|&E W2
A ARl (impact-weighted account)2 | Qt

v HET 5(2019): 327|2e] ALE|H 7K QA at SHIMSES MELD HHEHAHE SEGI0 7= IR B TLEEA|

St At dutAtits #7|5t= SRS Mot

o

10

Ral
B

N
|

0

» BEHT0 984 A MFHT

a4

o
v Serafeim(2015): S EIA Ll 7| A2 s 4 (dedicated)

I'2
i
4m
Rl
i
w2
=]
ity

v Cortesi and Vena(2019): Set2 09| =2 7|¥1t EXXt 2t @EH CHE 2 da S JFHapo0])e & 57t

I
v Nicholls(2020): S FHE= &5, Ut FAASO0| AH@S Hi2d I 2ESS AMH
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I.1. HtHiAE

(7/20)

[ SxH: BHX Lot AR K 7tK|o| Za| A [ O12}: Ats|H7tX] =g S

BHH 7Hx| A2l 7Hx]|

SROI
(Social Returen on Investment, 2000)

IRIS
(Impact Reporting & Investment Standards, 2008)

GIIRS
(Global Impact Investing Ratings System, 2012)

F% 34 = 0l

T &o.
AN 71X AFS| X K|

GRI
(Global Reporting Initiative X|%7ts 2 1 A])

DBL
(Double Bottom Line)

IFRES Foripndaticoon srncdirncas Bntarremt i cemad | EFEH.EQ'OL-I "ESG IH-‘?—I'“-'H'— xc-!&!7|IH 7:15"
Suntminmbility Stencdsrdo Board
nmclidation With COSE and VEF, snad "ESG "7} EHM.AMR|E |1 sl 7|F
m OF reToty e O o e
IS

Climate Disclosure Standards Board Value Reporting Foundation for IR

(8/20)
20212
25 = oJAHAHd
=HM g {3 KA XXX XXX
FEXHL XXX XXX
AL TbRpAF XXX XXX
=3
KR XXX XXX
Q Ab2| gt i XXX XXX
Y X
p
Y= XXX XXX
pre e [e] e} =
[HE=DE 9et A ] [SEMFEDE 22t HEHA ] e A o o
H1E YLERIY2H 0| 2F e SEMFEIo| =X
. N i M2k 983 SHNSE 10| WHEA Ab) 202142 202042
{2% f8% R0 AHEH TEE sEATELA 575 FES XXX XXX
H3E WA 82| H3E SUMEHES 2279 A = 1 o
HaZ (HEHE 24) Ho| HaZ (SEMFHE 24) e o=t (XXX) (XXX)
X AsT (EEWSHE 22) 2147 HH i o oo
5% ol Alat B A (EEHFHE 22 3 ELEEEEL 00 (XX
Xt (ESHIDHE QA) =X S0l XXX XXX
e =X HeZ (SEMTHE 224) 5 3 1EFo] X X
7R HAQH ZA| H7E (SEMEHE 22) EAI2E A 7|EfH|& (XXX (XXX)
= — 7109 XXX XXX
Nad X2 (RHES X0l 7)) HsZ (SEMFHE 22) A2 e XXX I
) sEZE9 XXX XXX
d R XXX XXX
- ~ Eotmzao) XXX XXX
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e
I1.2. S0 7ENA
a
&% ESHI =2 12 9|3 (9/20)
* —_—
SSIISEETE Qs 7HEH| A
H1E ALB| MY S a0 S5
1.1 H2% 83
s I2% 983 AL M 2E 10| HHEN Hi5% Abe|darxtatel ol Ajat H|# |
aad 2.1 HI3EH ALS| A bRy 2R = ol Al o~
s3ty = B Aelgamherzet 22719 5'15 T H7E (MEMI YEHE 224) FAIL ZA
@ X AN
(2; q: 22.7 i-ﬂ-ﬂ*f Had MSIMINENE 24) Hel| oot 71 S ‘
9] XA )
® 7| 22 = ;7 41, AFSIMTHS 7]40] 23 AFBlO| K|ATFS A 5.1.2 711 6% At2|’datxpitel =3
o < I = =T o X&HtsdE /Al - 3| o
cal 22 gyos| ¥EESO DO M2 ox - Hos|  HO{ 712 61 MEHIAIMS $XIO| BHO| XISIHSHHES 3
22 513 713 %o SITfo| B0 XLIHSSHEE 2HAI7|3, #H| Al
22 42, AP TIRIALS TAARZIS] B 13 713 4 S8 SAls) St 3 % Y2hM S 207} L motE 2l A=l w27k x| 5e
128 %320/ gz Hoo te 1 JAFZAS ZTtz 7|9j0] EXBIT YU, Of o= 24 oz =xmuic EQIE| QIUf e MR AL RS E ALS|Y K
AR i AU HoZ J|thElE At B Ats| X bR o B El Halo|ct . e .
o of 234 ) 2J 43 ARlEnS e BNl 2otz 4 ¢ © | s1a] 72 8 62 ABE
S| 23 O mas gze 26 2 om0l oy 2 w7 e olpas, g APH 721 XL TAMSEIUCE SAREls SonT S e
oy 23 (") grg =° [20| O ATl AbS|E7hA|Qt BHRIEl o) 52 M| 722 Bt 2A7L0| FHK|ZAM KFALS S Eie ﬂ:;;l‘ °I-‘+_<‘li :L‘| FE EE ASIHOA 2
= 8 3 N . = = =cC o= 25 X238 Cf7 o|7t2 mBHY
mo| 23 44 AFSISTIRIES 7|210] ARSI BE At MTERE o 723 622 RRDAZIMIAAS AAHRATLZ FFICL 5 R&-EQEH @;ﬁugﬁ: ZBBICH
23 0[], 7| 0| A= AFS|ETIK|Q] FE AL AjH| & L e | A 58 FSH0] AEe 3Mo= Rt STt %, RADESO| FYUE A7t £= RADS
> LR ONO ALS|AT|EfER A M8 o2 mw ae Jojom ZESIC SHH, G| XS = RADAFS| A IS KA
o X o of =2 g =
13 45 A ol2 xiel 9101t el 2t 522 B gt A2, 5 2RSS 0|2A0iZoA MBI HTI|EIE A0 0 SaT A
==X 7|7+ Eoto| rAst 7:;(177« jotl'o' =xo| a0 ot ol HE 623, LISAH S ALS| M TIAIALS. Si8ielT}E SR BT} i L Dit—‘_i P
N ol 23S of E7t2 M At3|H = =5 p == EHBICL F, ZHY WA 553
w 71| 24§ o ot meiel o ey L EEEES e 737 M FELl AT ol 1 ol wag Aelete SO B s nas Ere
@ 7| N = = 523. 731 6.2.4. THOfALS| S OpRFALS SHZHK 2 SFSHCE F, ;no‘l: T r‘xr
oot 46, MBI AMTIH| S RfAb| SF0|LF AY EL Sxjo] Sfo| xof 732 Ol A XHAFS DHE= 3 [ =tA = 7pZo|ct Ean':x'Gr;lZO";ﬂc’er Atolo| HaAH el
EX 3 . = TM= S = = - Hiely, & £ ¢ Eh e
7l S3 27712 Selol Bt B Boel Yazk A spa) oo 2AEESE S BE @t el i a e e
L SO0 CHek Sufot BRAE 2 Holsict - |7t MEIEIRIel M E A8l 2 H e R B o.'ﬂqﬁé A= Adess
. - = o2 OofatEl= AR = dEHo= 2WY = Ao, o|n Dj2fo| S A
47. A8 Db EpE T o HE ARl = ARSI 7HR o] EHE Qs = 3™ _ N SEE X
égojo:aﬁ |EFEZA0|S O[S AR ZROIA AR 7t S0 & EHS QM BRILK| MEHAIZS 0|2 4 Qict
a PAFR] 27 FR| MEHA)
v 21 EolbA A
1—::1 SQJBi4s Z0I0|| S U KHAtO|L} {0 Chfoh HRE 4= Q= BAAIER| B
v 472 EQIHi4: 2710| BA|7H 2|0 KpAto|Lt SHOj i AR oL 1 R SAPHA
v 4753 E0Ji KHARO|LbSIAH0] ChS & | Cish ZH o 2L ZHHN O = RIet 4 Q= SR
E3 SR of| Chgt Bt 4 gt Sl RS
£ Sols
T

Contents I ESHUSED AR GABC

. & 5 x|
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II.1. At2|/d apxpit

2o
At2l4da
xpa

oy
ApE|dat
R4k

|
]

7Hx|

HIZALS| Y apxpik
HME HZz2S £ MHA
Hsgss sdsts oA
YEE AMHTH

o) A2 M 3R
| mzAsi2 moy of

HEZO|Lt Mb|Aol AR
22IPH0 M HEE A

TO, X =, oy ?

(11/20)

- FQ7|F0| Cr27| W&

&
3 o

13 Elon

IT.2. ABC TtOjAL=]|/d afX}ok

(1) S22 R FOj

(9l Etg)

=4 '20.01.01-09.30 | 2019 = gfgfgﬁé

0000 FAIB| A} 21,781 16,436 | o|=tz=al A}
AAAA FFAIBIAL 51 29
A 21,832 16,466

(2) RHA - Lo
H7|E Aoz

=i X=1
=0

rn

(12/20)

20209 = 2
T-0H Z¥(kg) 1271403 | 1225112 | 1890790 | 1530040 | 1239344 | 1538923 | 1713987 | 1455316| 1596641 | 13461556
THOHEHIE 7172 6,817 6,648 6,062 6,356 6,711 7391 7637 7852 6971
ToiaA 9118 8351 12570 9275 7878 10,328 12,669 11,114 12537 93,840
<: wotel)
(3) TOHALZ]’d TpRpAH ABC 2020357 20194 &=
SeHE|go 2R 1o 21,832 IZoIl Olz S&S et AHEEED R
A oy 93,840 -| RUEEEREER
A 115,672 16,466
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x |."'| M '||. |-Jk
II.3. ABC M| = Al=|’d apxtit (13/20)
(1) R&D (2) BEH HiETF ML
MBIHZIKIE BES17| 23 M22 7|S0|L XS 72 SH| djtes HMERMZIHOM SAQ Y E2S 7|F K20 B Hfj=Eto2 i
'20.01.01-09.30 20194 SE2 g ofetE WX
g% PET Y 711 862
PCT Film 7H& 1,042 1,513 '20.01.01-09.30 ST H{EZ O|EY
PLA Film &7 113 o1 |64 7| ¢ 242,590 | 182,815 (59,775)| 23,450 1,402
6um O[3} S5 4t 7Y 290 - EPeTE
6um 0|31 25 12t - afS E4 A ) - S47|9 (1) |539,413| 520,000 | (19,413)| 23,450 455
MIN MXE S fer 401 _ 5719 (3) 39,259 | 32,595| (6,664) 23,450 156
TPV T 1,982 - A 821,262 | 735,410 | (85,852) 2,013
OLEDE& Millbase 7§'& 403 728
QD Sheet 8+ 252 992 2019 = sebzr HiEE Ogd SHIIE IpaY
MLCCE O[HEE AT 163 303 X[ 7| € 242,590 | 173,796 | (68,794) | 32,297 2,222
EV/S PU Pad B17 430 244 F5719 (1) | 539,413 | 528,346 | (11,067) | 32,297 357
Window Film &7 146 =270
CVC SiC CHAIA] 74 246 1526 5719 3) 39,259 | 32,925| (6,334)| 32,297 205
& 7,231 6,260 A 821,262 | 735,066 | (86,196) 2,784
(3) M= ALZ]/d afXpak (EH91: 2Bts))
ABC 2020E3=7| & 20199
R&D 13,491 6,260 | (7HZH|: 2020.09.30. 5112542t / 2019.12.31. 2,93 1H4THR)
sE Y HEY MY 2,013 2,784
A 15,504 9,044
— N
I M I. I-L
II.4. ABC THOHALR]/d afX}4k (14/20)
(1) ZIBM moj o] L4 SO AH|XtO| AFRIFHOM O HX| B2, SAY Za 58 S8 A E AL XK
7IE Yl Ato| EHelS @
Solution(b) ~ Solution(c) (d=c-b) =)
=8 Window Film kwh/m - 67 67 105.8 7,089 10| +=&3-F8
E=+= PET H/kg 981 178 803 1 803 1| FE2-MEEEHS
PLA Film euokg 0.29 - 0.29 1,305 378 1| +=%&3-Eco-Cost
PCT Film kg/CH 35 14 21 16 330 10| =&3-H7tof| e FFXK
OLEDE Millbase KWh/kg 847122 592985 254136 105.8 268876 2.75 | FE3-B7H0| Mg FFX|
X THOjALS] S obREAE - '20.01.01-09.30  2019EH =
=8 Window Film 59,590 112,759 | ABC HBBE FH  HNWI|FECE L8AUS SO AH|X BIMESE HE
H+== PET 12,192 15,667 | ABC, ABC inc, ABC jiangsu golg : (L84 101) 104 20|X}E,
PLA Film 43 26| ABC (Hees 11 L 2754 o0/ AE HE
PCT Film 13 14 | ABC SBHg QD E USD S8 AL
OLEDE MiIE)ase 1,190 - %‘J—'\le 0‘3(3) 7|8 HZH| 2 Y27t XM
2 73,029 128,466
(2) 32t
o TIIXSA S HIHEZ| MZO| AFSEl= BUMEM, A2HIIXE BESH= 2Bl FUME AHEE = US
o OELf JOHRINE ojEH0S o 4= QIS # SH0| O XN E MBE=XE solst 4= gi2
- B9, 2020.01.01-09.30 MZE SH0| Z& TI|Xt HiEH 2| 2T 2 AFSECHD 718 B2, & M=H|E 179,553t & TH=ZH| 103,661HHAS

%]

s ML |

X elst 75,892

= oAl S22 ZEE = AS

YT SYE AR GatE AL 307,038H2HRI0| 247% S XHXIEH HEEERPAELLIE))
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II.5. ABC AtS|/dpELxy

= [ =1 =}
Yoligle L8HA Be MYFZEH I

N

t2EiEH FOj

SR HIEY0| B2

ZIHof tish HiEd 7H4E

(15/20)

X|H 7| & 181 -
4718 XEi71 131,094 | 158,888 | 27,794 23,450 652
5719 (1) - 41
= o =
%2”% (2) - 133 (*) HHE:"ll_‘l 7|'7—|i (?:J/tCO2eq, KAU20 70:% 7|T7'_(‘)
=279 @3) % 88 (%) 201941 128 31Y 7| ZO2E SUILAMSH XD4U0| R10 ARSI NIHE Y7 SHEIX]
oro
5719 @) 31 - ]
55719 (5) 66 64
%714 (6) 127 -
A 501 327
-
=]
(3) At2l/d a2 &y
ABC
THOfAL2| S a2 R 327 501
K Z=ALS] A oFELRY 652 -
S 979 501
|
II.6. SSMFEL
0. o = = (16/20)
ABC 5S¢ HAX S AME & . ) Hlag| 32712 47712t
CHel: @
2
s Hl4g7| 32712 47712 t
Xt At I XIEf7| R FR2 1,836024,867,880 1,556,347,375,889
1. REAH 1644076862950 992,719762,193 s 187672775000 187672775000
SIS T AR 503,284,169,572 79.957,905,564 AEoig 332,064819,792 140,828,000452
k] 470927072276 372,574,481,700 olejgolz 1387,708076 314 1347019942113
TYIRRA 353,832,054000 375977,778601
................ 220646099815 167,095,196,853
PN ESinoX InbyPS S 10,892,904,644 9,680,334,601 306,058488,061 153/474,547,960
I B S S XA 4204435660091 2977337725833 A=A 2,365,729455,756 1876917,120702
SR 2,269491,496,894 2,115916,732,340 =31 q >4 maraol AI-A
3 Il
SHRRA 1370013845098 251,762384086 ABC ST HZEZZEZYAH MM (9l 9)
A7 o
1A 7| =Xt 4680159%,136 494,701,786,514 Il_} % Iﬂ487| 3‘5’7| Kﬂ477|
LE 1,989,811,131,027 2,539,766/499,160
. AbE| g BFREE 307,037488,061 153,975,547,960
- Lo EY 1924926671310 2/460499,124,568
TOfAte] HatRpAk 115671532463 16465651788
APS| A1 THOR 2= o1
WENEES NS 15503946304 9043624357 telgatonE 64884459717 79267374592
DO AR S IRRA 175,862,009,204 128466271815 OHE87F (1,626,280633,033) (2,096,888,285,521)
RS 6,155,550,011,102 4,124,033,035986 ES0IY 363,530497,994 442878213639
2 THOjH| o 2H2|H| (230,821,262,955) (287,797,403,999)
1. 38R 1,990,090,365,235 1,043,660,965,247 Aol 132,709,235,039 155,080,809,640
e
e 166190990816 228304966070 271202 107,328.227,375 67392287037
cho|xtelg 1,329,972,355,479 662,850,770,371
7Bt EEY 5030,348,648 2275,062,757
SO ARS| A Tt A 327,000000 501,000,000 sEELY 112358,576,023) 69,667,349,794
EofArel St X 652000000 - e RS 194784967328 150,543,283,832
I HI RS54 1,799,730,190,111 1,203,454,950,037 P
— SotEEao 307,143,543,351 220210633626
SEHS5A 3,789,820,555,346 2,247,115915,284
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Contents

. xS
. 28 %« 1|

e
m.1. #Xpe| HE @awa) a2+
(1) MEALS| AR S ST X2 ol ot
'20.01.01-09.30 EEHEF HiEZE OFH MIFE IHAFH
X|Hi7] 242,590 | 182,815 | (59,775) 23,450 1,402
L1 (1) 539,413 | 520,000 | (19,413) 23,450 455
L5718 () 39,259 | 32,595| (6,664) 23,450 156
A 821,262 | 735410 | (85,852) 2,013
20194 = S HIEZE O EMIIE XHAZY
X6 7| 242,590 | 173,796 | (68,794) | 32,297 2,222
Z47|9 (1) |539,413 | 528,346 | (11,067) | 32,297 357
47|19 ) 39,259 | 32925| (6,334)| 32,297 205
A 821,262 | 735,066 | (86,196) 2,784

o H Aelg + o (18/20)
(2) 7HEH|t R&D ALE| A BER}A ——
\:le 2020432 7| 2019 =
THeH| 5112 2,931
R&D Atz| A apRp4t 13,491 6,260
(3) Arel B akxith 2o (EH9): wyotel)
\:le 202038 7| 2019 =
TLOHAFS| A DpRFAE 115,671 16,465
H| Z= AL A apRFAE 15,503 9,043
THORALZ] S DFRFAH 175,862 128,466
A 307,037 153,975
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Im.2. TjO|tHE AER| axa 25) Xt g (19/20)

. '20.01.01- H
= mZ BLsh = = Al Hl H x| LA 09.30 20198 &
712 2, 2l ME sS4 71€0AM SHoLt R el ARt :
A4z pET et 711 862 | ABC
AN BMO DEIIZEK] AXY FALZR ASLED ASLICE O] sl PCT Film i 1,042 1,513 | ABC
o A N _ X X8 S8 e 401 AN R
20212 ESG FT JHS 2 MEHSL|CH 5t 2MTtA 5l ZRfAE Sof AUAA SR 1982 RREEERS
= = =5 = 2 Millbase 7H'g 403 728 | SKC HT&M
H MZ2ate AH7| MOl BERE A2IMMALICH XIBEA AKX A E ZtS OLEDZE Mi =
A 1' |'|_ o |—||_ = T Hag | I' o - H |'I:I o |' QDSheetE? 252 992 | SKC HT&M
Ste 5 RE ALl ESG ZHKI7H LiRSHE & YUEE HAIK ol #ss | | [mccs oEdsg on 163|303 |SKC HTaM
R CVC SiC CHAIXH 7Het 446 1,526 | SKC 22~
A&stn QELCh Tho|hd A E2|(Financial Story)s AFEX Ol 7|&at A 7,231 6,260
ATHE HIEIOZ CIHYSH O|S|2HA X2} A M2 & H|=L|A MEfH S Abss| A IpERY 202043E7| 20194 =
= slolL &: ZojngREF 327 501
TECHT MM Histet BAIS BISOf LiZHs IPYS B ALt Aot sl ] = :
A 979 501
(2] et e (EH91: )
Ex}4H0] 2l & (ROA) 202043&7] 20199 % A}7|XHEO|YE(ROE)  202043E7] 20194 %
s 5,848,512 | 3,970,057 7| R 2,059,670 | 1,723,442
MWEME | =229 112,358 69,667 MEME | SZZE9 112,358 69,667
ES LTS 2.56% 1.75% Xp7|x2ololE 7.27% 4.04%
ear ESNN] 6,155,550 | 4,124,033 s 7| R 2,365,729 | 1,876,917
= Emaol 307,143 220,210 = Exmaol 307,143 220,210
HeEn — pE ]
Zxtat0] 2l 6.65% 5.34% X7|xH2o|olE 17.31% 11.73%
(*) 2020 3&27| U HE2 PR O R Shitgt
e | e e | e | L~
ESr|2 R no| Aldlz HnE Qs €S 1tH|
:|:|:|:.3.°=|I TE = EO_Ix-l—ETI_I-OTJ-I (20/20)

> Ab=ldatxpibat Ate|gabRxiel 5E S 2l 71E HE

> Ar2|’dmpxtatar Abelgaterfe] gt QS

> Ar2|dapxrabat ApRgatE el SA| 3 SAH=

> Ab=ldatxpibat Ate| g ool i MlH 8 EE XA
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54 014 KIS A58 XSS 163% I
245 o3 HE4S 205% - .

7| QS M = 0|F U XZElo| m M on am W e

ry

- KU aPlil Trrpion oWl =il
APRHElS SENAS0| it ng M A7 B  ukimt tbnean v
Aol TiC o) e}

+ T00M| Alchof| 2145t SYHO| E[212 60MFA|2
+  60M 2E|I2= U7 HR2R 42 B2l5H IOH =2 OfL2E 242 20| SIS Lol = E27t BE
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Innovation
system

National
innovation
system

Regional
innovation
system

Sectoral
innovation
system

Corporate
innovation
system

All important economic, social, political, organizational,
institutional, and other factors that influence the
development, diffusion and use of innovations.

All parts and aspects of the economic structure and the
institutional setup affecting learning as well as searching
and exploring — the production system, the marketing
system and the system of finance present themselves as
subsystems in which learning takes place.

The institutional infrastructure supporting innovation within
the production structure of a region.

That system (group) of firms active in developing and
making a sector's products and in generating and utilizing
a sector's technologies; such a system of firms is related in
two different ways: through processes of interaction and
cooperation in artifact-technology development and
through processes of competition and selection in
innovative and market activities.

The set of actors, activities, resources and institutions and
the causal interrelations that are in some sense important
for the innovative performance of a corporation or groups
of collaborating companies and other actors (e.g.
universities, institutes, agencies).

Edquist
(1997, p. 14)

Lundvall
(1992, p.
12)

Asheim and
Gertler
(2005, p. 299)

Breschi and
Malerba
(1997, p. 131)

Granstrand
(2000, p.
13)

The concept of innovation is not confined to technological innovations.

Focus on economic causal factors is implied. No explicit confinement to
technological innovations, although the examples of subsystems given
(incidentally leaving out the R&D system or subsuming it under the
production system) indicates that the author has such technological
innovations as prime examples. No reference to a nationality concept.

Geographically oriented innovation system (just as a national one is),
motivated by the importance of spatial factors like location and physical
proximity in R&D, innovation and diffusion, giving rise to regional clusters and
networks with agglomeration economies. Emphasis on a region as a meso-
level unit of analysis, however with no explicit definition of what constitutes a
region.

The actor system at the core of the systems concept is confined to firms.
Technological innovations are primarily in focus. No explicit mentioning of
institutions. Systems boundary is defined in sectoral terms. The definition
resembles the one by Carlsson and Stankiewicz (1991) of technological
system in a specific industrial area, interpreted as sector. Note the specific
mentioning of both competition and collaboration.

Different groups of components are specified (actors, activities, resources
and institutions) to indicate important subsystems like the actor system within
and around the corporation involved in innovation.

For additional definitions of a national innovation system, see Freeman (1987, p. 1), Metcalfe (1995), and Nelson and Rosenberg (1993, p. 4).

For the related concept technology/technological systems, see Freeman et al. (1982, p. 64), Carlsson and Stankiewicz (1991, p. 111), and Hughes (1994, p. 432).
ved, * Ove Granstrand & Marcus Holgersson(2019), Innovation ecosystems: A conceptual review and a new definition, Technovation
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5 OECD. Managing National Innovation Systems, 1999.
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» GDP per capita US$72,794 (World Bank, 2021)

* GDP per capita PPP US$116,486 (T. Economics, 2020)
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basic research.

+ Late 1800s to Pre-World War II: Big private monopolies dominated.
« World War Il and Post-War-Era: Government and large industrial labs (AT&T Bell Labs and Hughes Research Labs) became the main sponsors of

« 21st Century: With capital, Intellectual Property (IP) and talent flowing across borders with limited constraints, the United States faces
fundamental questions of great importance to the future of its innovation ecosystem

Copyright © 2022 Dr. Young D, Lee, All Rights Reserved

* Advanced Technologies Initiative: Manufacturing & Innovation, Deloitte and Council on Competitiveness

s{AlMzHo| ml2{Ctel uis}

In summary, a biological ecosystem is a complex set of relationships among the living resources, habitats, and residents
of an area, whose functional goal is to maintain an equilibrium sustaining state.

In contrast, an innovation ecosystem models the economic rather than the energy dynamics of the complex
relationships that are formed between actors or entities whose functional goal is to enable technology development and

innovation.
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* NSF, The Role of the National Science Foundation in the Innovation Ecosystem
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* Understanding Innovation Ecosystems: A Framework for Joint Analysis and Action,
MIT D-Lab (2019)
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