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SUMMARY : An Innovative Growth Framework For Korea SW Industry

1. Research Purpose

The purpose of this research is to derive policy frameworks for the mnnovative growth of
the SW industry in accordance with the government’s innovative growth, which aims to
increase the overall productivity of the economy.

2. Research Scope

At first, this research investigates whether the domestic SW industry has really grown
by innovation so far through various theoretical researchs on innovative growth, and tries
to find right policy stances for innovative growth of SW industry. Next, by analyzing the
data of domestic SW companies in the fields of package SW, IT service, Internet SW and
cloud service, this research shows the changes in the domestic SW industry status and
many policy suggestions to promote innovative growth.

3. Main Contents and Results

3.1 Precedent Study For Innovative Growth

In the precedent research chapter, the overall theoretical discussions about nnovative
growth Dbased on technological innovation including other industry sectors like
manufacturing were reviewed. At first, the positive effects of industrial policy can be
proved in the theory of endogenous economic growth considering the effects of
technological innovation by R&D investment and the case of high growth in East Asian
countries. Second, in order to promote technological innovation in a country, it is necessary
to improve the national innovation system consisting of the private and public sectors.
Third, OECD countries and Korea are already the Knowledge-based economies and so
Knowledge accumulation and innovation, and ICT/SW investment are very important in
economic growth.
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On the other hand, the value of SME policy has been more important in the aspects of
innovation and diversity in the market ecosystem, except the traditional values like equity
and fairness. In Korea, chaebols’ trickle-down effects has kept declining since 2006,
making the innovation efforts by SME more important in the view of policy makers.
Instead of the supply-based innovation policy traditionally focusing on science and
technology research, demand-based innovation policy that promotes innovation based on
the demand of general people or public sector has begun to be spotlighted. Public
procurement for innovation is being introduced in many countries around the world, and
Korea government has also established the legal system for public procurement for
innovation since 2010.

SW industry has many characteristics different from other industries that have been
supported by the Korea government. For example, SW is an intangible asset and it has a
network effect in which monopoly by the leader occurs easily. Since late 1990s, domestic
SW companies have grown as now, competing with big foreign companies in the fully open
domestic SW market because the aggressive industrial policies applying to Manufacturing
industries in Korea could not be enforced because of Korea-USA trade conflict or WTO.
The government’s efforts to support the software industry has begun in the mid-1990s,
and legal systems have been improved many times, including the recent full revision of
the SW Promotion Act. In order for the domestic SW industry to continue its innovative
growth based on technological advantages, it would be more desirable to develop a wider
variety of products and services and promote their exports, regardless of whether they are
large companies or small and medium-sized enterprises. There are a few suggestions such
as: (D occupying initial market share by low-end products and creating a new market with
innovative products, @ developing new cloud services in line with the trend of software
servitization, @ reducing the illegal copying rate of package software, and @ proactively
using public procurement for innovation.

3.2 SW Industry Structure and Public Sector SW Market Analysis in Korea

From 2007 to 2019, long-term data for software companies including private sector sales,
public sector sales, and the number of employees for 12 years were collected to examine
the changes in the structure of the software industry. Since the 2010s, the share of SMES
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and middle market enterprises has been higher than that of large companies, and the
proportion of middle market enterprises has increased most rapidly in the last three years
from 2017 to 2019, closely following the group of large companies, and the number of
large companies has not changed significantly, but the number of SMEs and middle market
enterprises has more than doubled. Public sector SW market sales of big IT companies
belonging to the Mutual Investment Restricted Business Group by “Monopoly Regulation
and Fair Trade Act” had started to decline before Korea government introduced the more
strong restrictions that big IT companies can rarely do the business for public sector SW
market in 2013, and now the public sector SW revenue proportion of big IT companies
have significantly decreased to 1.3% of the total revenues of big IT companies, but they
have made up for this decrease with an increase in private sector sales. As for middle
market enterprises, there are a few new middle market enterprises that have rapidly
increased sales in the only public sector, but their private sector sales have increased
since 2017. For SMEs, both private and public sector sales have increased together, but
public sector sales have decreased since 2017.

According to a survey result of SW product and service that 2,665 SW companies own,
200 ~ 300 new SW products and services are released every year from 2008 to 2017, but
the rate of new products and new services except upgrade version has decreased slightly
from 60% m 2009 to 38% in 2017, and package SW occupies most shares. Since there is
no data from 2018 and later, changes due to the recent cloud service boom are unknown.
However, based on the collected data, current SW companies seem to do their business
focusing on the traditional IT service market, neglecting the effort for new innovation
into a service or subscription business model.

For SMEs and large corporations, public sector SW sales seemed to play a role of a
development ladder, expanding private sector sales and making a locomotive effect to
increase the entire software market size in Korea. And it was also confirmed that public
sector sales had a strong positive effect on job creation, which was also led by SMEs and
large corporations. Finally, the reason why the restriction policy on big IT company’ s
participation to public sector IT procurement shows a win-win effect seems to be because
of the so-called reference effect that SMEs and middle market enterprises getting public
sector sales can win additional orders from large companies or other private companies
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based on those past performances. In addition, if public sector demand about IT or SW
increase according to the promotion policy such as the Digital New Deal of Moon
Jae-in’ s government, SMEs and large incoporations will get more private sector sales and
show additional employment demand for a certain period of time in short term. But the
effect cannot be kept for a long time. Eventually, the continuous growth of the SW
industry must be mostly dependent on private sector demand and investment.

3.3 Policy Framework For Innovative Growth in Korea

The restriction rule which excluded large IT companies from the public sector IT
procurement market in the domestic SW market and gave more business chances to small
and medium-sized companies, brought quantitative growth of SMEs and middle market
enterprises in accordance with the original policy purpose. But this policy also showed the
demerits or limits to decrease the trials to introduce new SW technology or the endeavors
to find new IT projects promoting digital transformation in public sector. On the other
hand, while innovative growth is a important task that all enterprises of the domestic
software industry must achieve, large IT companies can play a role as a financial provider
like CVC(corporate venture capital), such as Google Ventures and Salesforce. In Korea, a
holding company could not own VC due to the financial and industrial separation
regulations under “Monopoly Regulation and Fair Trade Act” . But, July 30" of 2020,
Korea government announced the plan to allow a holding company to own CVC under
specific conditions and this will be expected as a new nstitutional opportunity.

SMEs and middle market enterprises need to transform to a company having an strength
in SW products and SW services. A company to have an strength in SW products and SW
services means a company able to scale up by holding intellectual property rights, that is,
copyrights and patent rights, and directly supply SW products and SW services to a large
number of users.

To boom up such change, first, it is necessary to accelerate innovation growth fully
utilizing the capabilities of large companies, such as allowing large companies to participate
in innovation-creating or difficult-to-solve projects. Second, there is a policy to improve
the tender evaluation system of public IT projects so that companies with excellent
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software development capabilities or companies with SW products and services can win
those projects. Finally, the public-private partnership IT projects under the SW Promotion
Act, which was enforced on December 10, 2020, needs to be proactively used.

4. The Contribution of this research and Suggestions for further research

4.1 The Contribution of this research

This research faithfully summarizes the theoretical discussions that can be used when
discussing the innovative growth of the SW industry and the history of domestic SW/ICT
policies. Based on the long-term data of domestic SW companies, the trend of SW industry
structure and the relationship between public IT procurement market and the performance
of SW companies were analyzed. And this research includes the prediction result of the
ripple effect of the increase in public SW demand in near future. This presents the
support direction and policy proposals of large companies and SMEs for the innovative
growth of the SW industry, which can be referred to in future policy making, and some of
the policy proposals have been already included in the policy “Executive plans for SW
Promotion” announced by the Ministry of Science and Technology jointly with relevant
ministries in December 2020.

4.2 Suggestions for future research

Future research needs to focus on the detailed strategies to achieve that
domestic SW companies develop more diverse SW products and services and get
more revenues from overseas based on them. In other words, some decision makings
for right and efficient policies are necessary like which SW company needs to be
supported by the goverment - a) a SW company obtaining the meaningful domestic
market share with preexisting SW products/services, b) a SW company developing
products and services aimed at the overseas market from the beginning. Also, will
the government’s role be only to support the overseas expansion of developed
products and services? Or, is it necessary to support SW companies to develop SW
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products and services, such as promoting new product R&D projects under
conditional purchase order. Finally, further research is required for the detail
roadmap and strategy to replace the traditional role of the IT project building new
IT systems with SW products and services and specific requirements of
innovation-creating and difficult-problem-solving projects that big IT companies can
tender for.
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Innovation competitions

Filter competitions 21competitions
Keywords SBRI : Improving Multimorbidity Acute Care Using Data
Analytics, phase 1

Organisations can apply for a share of £1600,000 inclusive of VAT to develop
a data-driven solution to improve the care and outcomes for patients with
Any v multimorbidity admitted in A&E.

Eligibility
Update results To lead a project, you can:

* beanorganisation of any size

Innovation area

* work alone or with others as subcontractors
Contracts will be awarded to a single legal entity only.

Opening soon
Opens: 4 January 2021

Closes: 3 March 2021
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ARl FEHAE zom, HA| o} W& A fole FF FulE AT AR AZ
gttt o] FCP& SBRIgt:= 28] 7le/ldn| <5 AHstA] ¢7] Wl sl B2 A
F ET AH2TE AR AAHY Fujdrte] drgEE Alojty. FCPY dFAbEle <%
= WA AHM Prison Service)d] WlEZ 2~ H7]& AR Z2AEQ} 2r 3 NHS At
o] '2HH 2PN 2E ZRAETL ok wAA Ae EHIEHL JE 1ELY WE
g2 w7l o ABEse AEE 74 JE&Fo=A oF 300~-500%F 2=
(50~909 9] vl &HHE 243, NHS Atgle AE9sHbiodynamic) 71&E< ©]-&3
z7|eR oAu|A &BlE 30% At fA3E HES 8% A 4 AUk o
23 FCP+= 183td 3414 dAelr] B shuhe] MHES Sl 78, 2015
W 7]E0 2= NHSOA =2 67§E~1d Abo]e] Z-t7|(short or mid term)&] 717+
HAstAA AR E FAAFHEFAADS Fullste 4ol 2 &85 T

pAg o 2 EUS 878 dAxEe F845 8ste oy dAlxgR8aS 3
A QEd, 971Me O 20049 =¥ 284 di3Kcompetitive dialogue) ¥4, @
2007d =4 AR ZZH(PCP, Pre-Commercial Procurement)® SA&2AH FIx2
(PPL, Public Procurement of Innovative Solutions)9¥-g &2 2R 7] 2 3t}

Hagelst ‘EU” ) EU

N

nfAEF S EZf0] ¥Egh 19939 11€ 19 EHgh
sl FF9 FFEF A(drective)-& NAs] A A Foldth 1998 EU
JAd3le 159 7es EYshe § oldAAdA A&EH R Wslste HERT
Aekell ta Tujrtel FFAHARYFHAD) Akole] thstel Alke] tigh &H A =2
7} 7bsE QRS JFARE =935k AR, 2000 52 AAA g S A

ol o
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93) AA FFEAAREO IF WAL PPI(Public Procurement -for/of Innovation)?ld], EUx o] ARt
o2 PCPO} 3 SAIERAH BRAYES 29t 9lonz, PRSP 9stel o MuAMAAL HANEE
M Bgxolett 8ol ALgstelT

94) o] 352F AL EU 3d=9 =& 35220 AL&HA= 941, 771y Zof ¥z AR 44 7]
7 oo 3xIoTr gt



+ Az TN 27 JAHdIrt At tiz A HARI(PPP, Public
Private Partnership)oll 2 AMEEE AAZ s 20043 3€ 329 EUY ¥
3 Z24A Z(Directive 2004/18/EC)el] A2lo2 ¥x3stEo] 20061714 EU FJYd=T&
ol wkgslor ok =2 o] A we} 20060 Ao FF2gA ek A(The
Public Contracts Regulations 2006)< 7§A3ste] A=z o2 &-83517] AlZHgith

°o]F EUE F3x2ARE Ui /A3t 201499] Directive 2014/24/EUZ F3%3}
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=
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* EA e ENSR(2016) 24H

95) 1 gtoll 2|(design)& Hgt otoltjolE 2S53517] gt ARl S E(design contest)7} 1T}

96) EU 20049 XAl A} 80191 ‘negotiated procedure oA ‘competitive procedure with negotiation’ & ¥
Ao, ATA=ARNETAAL 200480 20148 AH B AYYLT WAPAY, ATxI
ATU(2016)04 ‘WA B oleks Bol2 LGS 9lo] ol 2wt

97)
https://news.kotra.or.kr/user/globalBbs/kotranews/5/globalBbsDataView.do?setldx=244&dataldx=14975
5



Fr2EATAQ010¥NM = AAA tiste] AEFQ e Az, @29 iyt
FEANUA EAIIA AAgA Ik, 9= BBCY tAEWS AdS 93 HHAE Y
A2 A, FAMES] FIRST(Future Inland Revenue Systems and Technology,
g 2478 A" 2 7|e) AAgA A 5= 1 Atk

ohek, o] A4 g $ae BU AR 4 O $F/18e e 5L BHS 2
=16 e ABH0R Aol gl A% wE @ e WA - AR A
A ABHoR TANRY F gl Ao B ALAES ABHYD, HEHO
2 U =4 d=iME /B ACIY AdEAe AT 4 fle Bl
sl Ag7Fssh7] wiwel, A QA B2 vse AT e flnh ol o#
Aoz A Uist Ao gz Ao BHAS AN Mg RE )]
Hei7iA=2 e B2 AHE Fashe & 33X Aake] FE4e AT 9
ol ¥7] "ol = SRR, tifRe] 5983 543 Aloke HdeR st HY
ALZHFE AA At Ad 5 Adel] So7PI7HA EF71d3 FodAs =ZF
A wg ARbe FEsor 5] WEolrE st FAE =zddT(2016)
of 2 d=e EUS OE sld=En A4 dishias 3u) A= o ®o] Aes)
T 94, 20099EE 202097HA] o] TRz Akdaarale] HjELe %_1 1A Al

(59.5%), ASAA28.3%), BAEAN6%), AAH th5H1.8%), 7IEHAS%IH, F 2T
334306071 % ZAA thshe 6,142710]TR100

gHd, EU =¥ $ 2000t =¥ A7 A& Aom EU 3d=52 R&D 3 g4l
gk A FARS 47 AAdES Addehes 583 #A= d4ska 2003
W EU 57159 GDP tiH] R&D FAF Hl&-& 3%7HA] HIue g8 dgs Agst
Aok Iy 7]1E R&D ¥ FAAFATENo 2= o]H 3 R&D FAMY BXE A4
37] o]PThe= oljo] EAtE WA, 2004 Zeba =Y 9 JIF HHE FEOF H
F Ado] FAFES =251y Y3 IS Hu Aoz F4F AL Aot
stk EUs ol& A= F8ste 200730 FASHZ2A =(PCP)o| &gk At
(Communication)-S &3
98) t=ARFALA(2016), "FHFAREZ AT FAAA OEPAl" AGA = A E-28uet A

=
99) SZEZALL(2016) 10%0f

| mep BU 3359 Y ¥ goyol A w1 £34 A gigel

Vg we e AW B PAolch ok Wi wel SMRAE Hd 2ANCR FAL Sk A

of @ioll ofat AURZYNT 2| EUS AW FHL MHAAYANES BUF NS 2T A4 @
4

o

de AAe0], Axlol CHFAYUAE HAT olFos OE AT BHE AST 4

of. ARA W AWA dete lad AN 1Ee dREIATA(2016) 11 ~ 1382
100) &4] : https://opentender.eu/uk/dashboards/market-analysis
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[ 2-13] 20073 EU PCPY ME=

Pre-commercial L "gfc:ﬁ;';’z.’;’"t -
Procurement s
5 » O o = % =~
5253 g28 3% Eok®
€808 ES8 E33 568
852 %, |Company A| 53 E07 ESog
£72% ol C §REs
| |Company B| | '
/ Company C
Company c E C D i Company C ---....... company
E 5 o ompay g > ABCDE
——— g E _~""|Company EL...-*" . or X
: ompany |
c = :
ompany E !
Phase0 |  Phase1 | Phase2 | Phase 3 Phase 4
Curiosity ! Solution : Prototyping ' Original development of a Commercialisation
Driven exploration ; i limited volume of first of products/services
Research | : ' products/services (commercial
i ! i in the form of a test series Development)
Product Solution First Commercial
Idea Design Plotolype Test- End-
. . . Products Products
Typical Product Innovation Life Cycle
GPA = Government Procurement Agreement

*

Z£X : EU2007)101) 8%

SAEFA FFTEl(PPDol B3 A7 AFEo, 20129 12€ A HEHRL
E1 sy zeAes) QAR BUAS PP AT/RAu 2]
2, PPI= o] /e JAAF Ee BEY Aol dagles ZTRA: Ee A
Al Z32ER dA3] FEstaAt 8, A2 PCPolM = Ad=2o Fajdtert

|oka o] 50% wRte g2 AgEo] Stk THjA FAAFH Aul2~o ks
A PPI7E M2 FQsithl2) EUA = PCPeL PPIO] AdolfE thad) 2ol
AAskL ATt

o % 2010d 119 AHEE PCPE SAHE olUdl T FZE FANE 49
A7
7

101) EU(2007), “Pre-commercial Procurement: Driving innovation to ensure sustainable high quality
public services in Europe”

102) https://ec.europa.eu/digital-single-market/en/pre-commercial-procurement (£]&4r2< : 20204
12¢¥ 109)



https://ec.europa.eu/digital-single-market/en/pre-commercial-procurement

<& 2-30> EUS] PCP/PPI A9l o
ojefo] AFEl SAISS Ad A/1AA Al A A%
(o : o2 2 AW, AR P &g ouxl. 7| $uep

ol

AR 718S et Al WA 0 JlE
BZELA] gt 2L SAFA (0] : AFE
QAL ZFAL It A2 AEL MujAs 4
PCPAIY] | &1} o= 2.9

of Lot 74454 ER U AR5} SIS 95t Aol AR FA
A SRS A, 2Ehante] vanA, 2l A
a8 W 15 AN dAE] FE
Sal71dol AlZlesigel AAA %9.% =

SAM(IEA) =

=22 (@
>
RaRY
F
>
>
\7

rO
ol
-
Rl
>
=1
m
D)
e
D)
L
f
Jo
R
e
>.
4]
rr

RESE
PRI | SAETAE Yot ST AAY HE Asty AA7I9Y AY 2HL 9
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PCPY PPl 22 Al=e 33229 440] 317l bzl WIO AFx2
AR 2R ARREs A4 8 HHbshA] B=F AFshA A
t. PCPE WIO 22gAol 493t A ©A9 R&D AWAE FF2EE Fujshs

X

AL oz dAsta A, A5

Aol ST U8-e Husla £ Wolop AT EU HF A4 REEE D

;ga;(]_:r./] xﬂ—L @ A&Hﬂx%o]_'ﬂ_ %Xé 7]0};"’ 747 7]?3 Zl'gl ﬂ%‘oﬂ Oélﬁok‘% U] ‘]"C—

T © B dFsAd 18T A7l e BAA ol =Fete 4, @ EU

g P
= R&D #®l§ 9 dF

AEAFE wE PCP Z2AE& PCP ZZAHES 98 £98F+=
= AY@dAY PCP o 7|go] Hfdte AXAAAAIPRI CERE A= o
o] ¥A RES AA7|&E(running royalty) B2 AFEHEE gofoA #7)3)
= Mgl BREXE EFHA GAFE ok stk &3 EUY 3322 A
AuiE R =2 ‘AN AYLA(single market rules)’ o]yt X FA|(FAA)109),

“
FA, A, 43A, vEEs 52 AA i

103) https://ec.europa.eu/digital-single-market/en/innovation-procurement
104) RFEZA] BEEoME= UIEHE7E SBIRE AAlstst] Qo] @& FA7Z|YWE tide=z AAZIou
EU 33y dglol Hug sl A|eko] B3lE A= ot


https://ec.europa.eu/digital-single-market/en/innovation-procurement

[T 2-14] PCP Rs§AXHA))

One Joint PCP V B
eterch Example of €5-7 Mio PCP

Joint evaluation ——___
offers (common |
tender specs) , Phase 1: Solution design . Phase 2: Prototyping ; Phase 3: Original development -
' ~10-15% PCP budget | ~30-40% PCP budget | operational testing
i ~100-250K/supplier i ~500- i 1 ~350-60% PCP budget
P P2 E : 500-750K/supplier ' =
@ Pmpmm,Q ~4-10 suppliers ~3.6 suppliers ' ~800K-2,3M/supplier

J ' i | ~2-4 suppliers
JomtRGE : Supplier A | ! PR

( [ : Supplier B ‘
o a : = ;

Consortia of : Supplier C
- Domors}—— |

Supplier D !

public procurers
P1->P5 (min 2)

* &R HEE9|201(2016)109 17T
[1% 2-15] PPl R s§A2H | A])

One Joint PPI call for Public Procurement of Innovative Solutions (PPI)
tender + joint evaluation

offers (based on

Deployment of commercial end-products

common tender specs) y "
' Early adoption of new to the market products / services
' . Lot1 = T = =
p,epa,.amn | FProcurer 1 buying e.g. €2 Mio solutions from supplier A

Joint PP | | Lo: 2 ‘

Buyers group of
procurers
e.g. P1->P10 (min 2)

Lord N Frocurer 3 buying e.g. €5 Mio solutions from supplier D
i Lotd ‘

Procurer 2 buying e.g. €1,5 Mio solutions from supplier B ‘

Procurer 4 buying e.g. €2 Mio solutions from supplier A

E Lot 10
_" Procurer 10 buying e.g. €2 Mio solutions from supplier X ‘

* EX . HEAEI201(2016) 17H

PCP2} PPI= 3)g=to] /fEA 0w 28 A, EUZ AA8ka 9= Horizon 2020 4
T 9 HAGAAGI03) G LRE Z} H =(ESIF, European Structural & Investment
Funds)e] o4t 5 A¥-E5 A dutobr] FZHTRIN Horizon 20209] o4t A 9¥e B&
PCPAMR S 7%, WA 3 Fo7|83 O vro o Fa87|8o] AAANDS 748t
108, BUS) FAo) B D Ale] FAHQ BE, @ aldgole B oJro =

105) AAE9]2901(2016), “EU 7]&dAld ZoiujA|z=o] &9 AEjQt AJAPA”, STEPI Insight 2016. 8.
1. Vol 195.

106) 2009\ XE] 20118 Ato]of] FAI= PCP- 7&X} Framework Programme(FP7)ofA AZA|¥2S €ioro
0, 20219 o]Zof= Horizon 20200] Horizon Europezt= WAl O g2 *Kl% o] A o|c}.

107) o5 35 EW EU X|¥E ©2 PCPY d5Atdet EU X|¢¥o] glE PCPO dFAtl7t &= Al
AlE]o] QT

https://ec.europa.eu/digital-single-market/en/news/pre-commercial-procurement-showca
ses
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(1% 2-16] PCPAFA 3 PPIAIG S YA =

R&D / Pre-commercial Procurement (PCP) Public Brocurement of

Innovative Solutions (PPI)
o { )

Phase O Phase 1 r’ Phase 2 Phase 3 Phase 4
Curiosity Solution design Prototype development Original development Deployment of commercial
Driven and testing of limited volumes of end-products
Research volume of 1° test Wide diffusion of newly

‘ Supplier A products/services developed solutions

: I ‘ Supplier B \
‘ Supplier B = ‘ Supplier B ssssssgssssnne | Supplier(s) M
T . I E— AB,C,D
— Supplier D ssssssssassns and/or X
"-' ‘ Supplier D - ‘ bo >\/7
‘ Supplier D T

EX : EURIA2|23[100

EUs AEs ol9le Adse HFRUM AE F 238 T+ =2 293 A4
A3t 71 dEe] RAES Aw8& WASL ok PCP ARdel tak EUS| A
42 A4 A= st=arled Fas Fuple &E A3ul= 0%7H, PPl= 35%
7R gFs Foh10 12]3 PCP AR F do] =rhd, PPIAY] AME
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PPIARIS dfstel A% 8398 HAs) AA PCPARIZ PPIANS AA S o= A
= st o
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01r r

108) FAA|FS @ 3719 A= & EU &Y= E+ Horizon 2020 Foj=7te] AofAt= L/JE|ojof 5L,
@ A& 271 olig9 EU 3]¥= %+ Horizon 2020 zroj=7t A4&0] Jtufz]go] Qlojof str] wizoll, EU
X190 PCP/PPI AFje ofe] 27} 7to] BEadlubdete & 4 9t

109) https:/ /ec.europa eu/digital- smgle market/en/innovation-procurement

110) PCPe} PPIOAE thpol 207]73t gaAS0] @olg sfof stu, Aldue 5
coordination and networking activities2 A|A st Al™u|2 QA T2l1 E¥H AM™Y] FFL XF
ulgo] 25%2 ZHulE JHAHE § ojd 2oig J|Eow shgEr)


https://ec.europa.eu/digital-single-market/en/innovation-procurement
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111) 49t EU A28 PCP= £349 O Ego] oilets B2 JRste ACE & 0 AIMZASE
4ol Qg MYPAQ 52 st A+ 7;\ o8 HQlr

112) o3 Ate5< Faste AAdsti.

EU(2014), “Policy related Frequently Asked Questions on Pre-Commercial Procurement(PCP) and
the link with Public Procurement of Innovative Solutions(PPI)”

EU(2019a), “General FAQ list for Horizon 2020 funded PCP actions”

EU(2019b), “General FAQ list for Horizon 2020 funded PPI actions”
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[728 2-17] HAIA ICT AR o 5(2018~2023)

Worldwide ICT Spending 2018-2023 ($Million, Constant Currency)
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* &R : IDC145)
<GE 2-37> ZHAA ICTAIZFE(2018~2020%3)
(T : =erde])

o} 20189 20199 ‘19d9 AR 20204 208 AR
StE o] 1,084,908 1,112,452 3% 1,021,966 -8%
A I E o] 546,864 601,579 10% 590,224 -2%
ITAB] A 1,027,967 1,080,681 5% 1,053,286 -3%
EAl 1,345,272 1,351,481 0% 1,339,556 -1%
HAEA ICT 4,005,011 4,146,194 1% 4,005,032 -3%
Al7|& 653,808 766,521 17% 891,760 16%
AA ICT 4,658,819 4,912,715 5% 4,896,792 0%
* ZX{ : IDC146)
[719 2-18]1 20199 % HAIA AE2 ICTAES] A HE o BlF
Regional Share of Traditional ICT Markets 2019 (%)
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* Z&X : IDC14D
145) https://www.idc.com/promo/global-ict-spending/forecast (COVID-192 drgst z]&4Hk2Q @ 2021

g 149 59)

146) https://www.idc.com/promo/global-ict-spending/forecast(COVID-195 ¥tgsh, 3]

14 59)
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https://www.idc.com/promo/global-ict-spending/forecast

ojAH SWE A AtdolM ol&stA HA A= FANEE T SW E= ICTY 719
£ S8 e AEE ASEHI ok OECDR009)1489= F8 197]=<] 1985~2007
ZAE A SWEAS] 7|dEE AT, FUdHe HREANRANA T
Ao A7 =E At TR Ut
[723 2-19] OECD 197H= A4l gk SWEALS] 7| =
0.40% -

0.35% -

0.30% - W 1985-1994
m 1995-2000
2001-2007

0.25% -
0.20% -
0.15% -
0.10% -
0.05% -

0.00% -

* or latest available vear.
Source: OECD Productivity Database.
* &4 : OECD(2009) 9™

147) https://www.idc.com/promo/global-ict-spending/forecast (COVID-195 ¥rgsh RESHEA @ 2021
H 1€ 59)
148) OECD(2009), “Innovation in the Software Sector — Executive Summary”
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A Ao dtE A 2(2019)149¢] whEdw 1991GRE] 201797kA] WA Eok
H [CTARte] A7 e Hd AARZE 5.25% 5 0.38%polth. F1=z 7|&RE
oujets FLAAYMEY ART7IAEE 1.46%°]H.

O

<GE 2-38> SEiuket AAk ALY 2 ALke A AAT|o
(T %p. %)

AHE £ =EEY TFp
rapS| PSR A =

PRI ARE | | A8 A T pe s |
R I e R R M R 24

1991-2000 7.39 3.77 | 1.71 1.06 | 0.62 | 0.38 | 1.73 | 0.16 | 1.57 1.88
2001-2007 5.17 2.13 | 1.07 | 0.39 | 0.34 | 0.34 | 0.96 | 0.36 | 0.59 2.09
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81%-4(Confirmatory Factor Analysis, CFA)S.2 ARz} (3E3-4AA AHrE(dh)=
149321 Chi_square, RMSEAS} SRMR7} R&o| ZgsA A ASS YA Ho

F3 gk

G 34> REARE A

Goodness of fit statistics ZERZE
Chi-square/df 2644
CF1 0.627
TLI 0.656
Akaike (AIC) 73165
Bayesian (BIC) 73175
Sample-size adjusted Bayesian (BIC) 73171
RMSEA 0.004
SRMR 0.001

CFl: Comparative Fit Index

TLI: Tucker-Lewis Index

RMSEA: Root Mean Square Error of Approximation
SRMR: Standardized Root Mean Square Residual

* * * *

EAFZES 5000 3-e uw] Boothtrapping Chi-square S Min: 9.92, Median :
694.70, Mean : 8199.93, Max. :41526.339] #XE E I B% 5t Th webA
(E 3-Do ZAsIA CH, TLI 3ol dAAIe ux]2] FE3pA|qE A& o2 L2424
2ol APAAE 2t vt AEE 4 it

2ol Aol TABIY AZES o] 4] AA|Y FEREAAe FEsHH <B3-D
o} 2ty FAHo| AREgE HWH-S R Programol| A Lavaan(Latent Variable Analysis)
AEe At #4249 FFuE D& s, 18&F2 ARA Fl s,
ARAFE A=l hsfl, WixtES FauiEel el BT BAACE {onlst
Al 44 a3 positive effect)S R HTH
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<E 3-5> AZES O] A T4 +4
AILEY Aol 1L RUPAI Al X A]
Equation & Variables — Aol A 2 I e
Estimate z-Value
131 = OH
1* Equation U0 =-oH 0.025%** 11.844
aF
(118) A7 0.018% %+ 3.032
Qar
2™ Equation 18 3.420% *x 100.499
B xak
(RFe A1) oH7] o] AF& ~0.309#* ~3.746
B xjar
3 Bquation AHE A 0.425% %% 97.008
a7z = OH
(W 7Fof= <) S ERYES ~0.488 % ~1.446
7 Z= O
4™ Equation o] 7o =oH 0.538*** 175.897
(550i&H) o1 o1ad - _
719 4 3.696%xx 15.073
Number of Iteration 54
Degree of Freedom 14
Number of Observations 25,138
* Signif. codes: 0 ***p < 0.001; **p < 0.01; *p < 0.05 . p < 0.1
<E 36> WA 4 4
RIH /A =A7F Std.Err z-value P(>|z])
8k 11.920%** 0.114 104.929 0.000
AFE X =F 317.423*** 2.834 112.001 0.000
ozt & 198.648*** 1.774 111.993 0.000
T o= 65.620%** 0.585 112.076 0.000

*  Signif. codes: 0 ***p < 0.001; **p < 0.01; *p < 0.05; . p < 0.1

ojA AIZES] Ao HAg 7| g
b KFE FDAA T tr19 Y %"éi% A S TR LAF S
TEMES LE&F tste], &F AR ol thato], AHRAFL HIZtujEel of
sto, Tt Ee FauEol tiste] 47 okl aFHpositive effective)S %
o2 Foulatdtt 18u SAVYY AF el L&l rlA=
olAAIRE SAACE Foju|etA] FokTh
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@ 3T AATFE F

Equation & 34719 37714 71
jlaniablcs Estimate z-Value Estimate z-Value Estimate z-Value
15t ;ﬁéw 0.096%x* | 20.032 0.007 0.209 | 0.037+=xx | 3.617
Equation =
(L&) | Azt 0.010%x* 12.622 0.069 1.860 0.302 1.648
e g 0.832%xx 62.692 5.398%%x | 32.002 | 3.131%%x* 14.828
Equation
(RH& o
xj=h) g];]}% ~0.032% % -7.431 ~2.144%xx | -3.674 | -8.028%x -2.958
3 RHLAEF | 0.537* %% 80.801 0.595%%* | 63.268 | 0.346%x 12.607
Equation
al 7}
f]ﬁgqa) o|:H| = | (0.233%%x 9.864 4.326 1.415 -0.104 -0.001
th QIzt
équaﬁon s 0.275%%* 85.218 0.016%x* 2.337 0.664%** | 38.897
f]ﬁ;i’q) 71998 | -0.183%xx | -8.733 | 1.239xxx | 3.940 | -28.660%*x | -5.562
Number of
Iterations 27 59 o7
Degree of
Freedom 14 14 14
Number of
Observations 23,241 1,186 711

23 AAWRA B4
G IO GE 309 PRRAY FRAAE o) XEA WY 332

T IHEET ey, Aeday 58 dRlsy] fete f e A
«l 3SLS AHHA A F42 staAt gtk AZEgojqtbg oA =

EA mi&Arpub)dt UEEE YEE 7199 wlEH(rpritreve)gtol] 3SLSel
7}?‘5}04 2SLS(Two Stage Least Square), —L2]3l SUR(Seemingly Unrelated Regression)=
BA5ke] 36LS9] EAHS Rt old BHeE 2HQo] 3SLSe] B4 AA A, BAA
ou|E F ¢ WA & Zo=w rgigith

2.31 FR43%

(3£3-8>9 4] Hausman test= ¥+ Z3} Hausman = 15.983, df = 11, p-value = 0.1418.
o]t} 2SLS¢}F 3SLS YA|FAFo|A|qk,  3SLS7) 28LS B} ZAHoR 837 4
Folty. meba ostol A= 35LS ¢ %57674‘3 SAHOE FAARE A E A 3
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<#3-8> LS, 25159t SUR 7843}

3SLS 2SLS SUR

Equation & Var
Estimated t-value Estimated t-value Estimated t-value

st mtgfce -2070.9259+ | -2.0896 | 519.7277 | 0.1056 | 142.4736 | 0.2162

equatio T
n oitaon | 102.8725%xx 8.7531 121.3486%** 7.4484 11.2590% % 91.3835

)
(2-8%)

A7t 1.0395% 2.1089 02502 | —0.1024 | -0.0459 | -0.1403
ond mtgfce -0.0623 ~0.4377 0.6886+ 2.3778 0.1888 0.7601
L
S T g ey 170.0317%%x | 22.7800 | 0033w+ | 20.0241 | 0.0407++= | 136.3095
(R | ao1018t
i) 5 ~0.0280 “1.1014 | —0.3126%++ | -3.7796 | -0.2759%+x | -3.6926
3rd interce
camtio | ™5} 0.0367 0.2379 0.2141 1.4172 | 1.1913++x | 13.1364
n
(00 [ e | 11968+« | 27.9408 | 1.0418<+x | 20.3755 | 0.4708+++ | 155.2672
X0
WEN) [ ojwu= | -0.6589%%+ | -4.9104 0.1820 0.3928 | -1.0346%+* | -4.4515
4th | IMEICe | 0 9070kex | -3.5981 | -0.9637 | -1.2428 | -0.5562+xx | -5.3096
equatio bt
o =
e IS | 01376+« | 5.3409 0.0851 0.7114 | 0.5264+#+ | 228.0730
W) | Jlotoiey | 1.4453%xx | 3.4800 1.6419 1.1325 ~0.1560 | -1.1532
Number of
unber, of 25.138 25.138 25.138

*

Signif. codes: 0 ***p < 0.001; **p < 0.01; *p < 0.05 . p < 0.1
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7199 79 =5HFA Aol FuiHoz ARFFH Aoz Aabr|Ee] Mg
A= Age Theta e Aoz Foldnh ol [I#3-1leA 2010 o
T oY 2o T4 A9 Maree] wokxlen, H 2017d~2019F 3372
719 BlFo] 7 mEA STkt T7Ih0] dUEeR AR Y]
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rir

IS 72 =747

FARAAOANA 7L Ta, TA7EAE 28 SAH w2 gAY 1
° Zo F9 adHnegative effec) zHe A0 E Uepgth T1ev 33uE
< A&, ALEF2 ALAT, ARAFS Wbl 44 FAH # s

o
783 544 a3 vAa Qo

<E3-9> 7|YgTFEH 39S A4

Firm classification 4719 57719 718
Equation & VARs Estimated t-value Estimated t-value Estimated t-value
2708.8668
intercept o 6.65122 | 332.2897%** 14.7028 | -122725.1081 -1.5051
151
equation Z=of
(L&) | Oy | 162.5072%** 14.4798 | -0.0319(.) -1.6620 | 68.8634%** 3.3954
-
AZF | -1.3437 **x 6.6274 | -0.0325%** -3.6244 61.1648 1.5108
| intercept | -0.1039%** -5.9250 | 9709.3143*** 19.6127 -0.8878 -0.1658
o ua}lg)n 8% | 0.0203 *** 36.0454 | -36.3310*** | -2165.9491 | 0.0351%** 7.9822
K p
xep | 2l -0.0084** -2.6301 -0.4823 -0.8316 0.1299 0.1556
° A=
o | intercept | 01976 17.4855 | 6.2851%** 7.4875 -1.4686 -0.2769
) 1=
e(zua]lt;(})n %}5 1.1664*** 44.8865 | 0.4909%** 7.5624 | 1.1235%** 9.8243
a [e]
ol &) O%HI -0.1444%** -7.2058 8.0817** 3.0573 -6.4883 -0.3424
s | mtereept | 0.0925%** 5.5425 | -5.9647%** 6.7816 | -30.2186* -2.0832
e?uation g{ﬁ“ 0.5606*** 17.8208 |  0.3992%** 5.0623 -0.2237 -0.6093
a3l -
UH%S}]) 7]0404
= BY | 0.4378%*x 9.8522 |  2.6731%** 47898 |  51.6272() 1.7872
Number of
opmber. of 23,241 1,186 711
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