i%IIAﬁHIﬁ%E“EE
8% FIN Journal of Information Technology Services
2019% 3R, pp.63-78 https://doi.org/10.9716/KITS.2019.18.1.063

QTR - o] £

Analysis of Employment Creation Effect
Model for SW Industry*

Gyoo Gun Lim** - Ji Yoon Lee™™*

B Abstract ®

Despite the government’s efforts, the jobs in SW industry are not easily created and only many problems of
unemployment have been pointed out, failing to solve the basic problem. Sustainable decent jobs were recognized
as a national task. Emotional connection between things and people is the SW industry, which is a core industry of
the 4th industrial revolution. In order to be globally competitive, SW job creation, manpower planning for generating
core human resources and highly educated manpower is a necessary issue. Basic estimation of job creation using
the Input Output Table by Bank of Korea has some limitations and did not consider the SW industry characteristics.
This study proposes an assessment model of SW policies and the practices a case of assessment of 113 projects
supported by the Korean government. We propose a flowchart that can divide the government budgets according to
the portion of the direct investment for SW industry by introducing investment types. We use an adjusted Input Output
Table for SW industry and the model also considers the effect of SW promotions and regulations effects. This model
can be used practically and flexibly by adjusting the SW fusion areas portions. It also considers the characteristics
of the project, supporting areas, project size, short-term and long-term types. 113 projects of ‘MSIT', 'SMBA" and
'NIPA" were analyzed and classified into ‘policy’ and 'business’ to reflect SW job creation effect model considering
domestic SW characteristics. By analyzing the practical data, 47,254 jobs are expected to be created within five years
in optimistic cases and 27,211 jobs would be created in pessimistic cases.
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<Table 1> Growth Rate and Proportion of SW Industry

(unit : trillion won, %)

Classification 2012 | 2013 | 2014 | 2015 | 2016
SW Industry
Production amount 98 | 84 1 63 | 50 | 40
SW Industry Real
GDP Growth Rate 50 | 37 | 50 | 33 | 48
SW Industry 238 1249 | 260 | 271 | 290
title GDP 6.3) | (46) | (44) | B.O) | (7.0)
Total Industry
Growth Rate 23 129 | 33 | 26 | 27

Source : Bank of Korea(2016), SW industry Analysis
Report(2016).
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E | + Analysis of job LAl Iy o * The Application of Industry Job Creation

: creation model :
W creation effect B Job Creation Effect Effects Model.
: derivation of

0 giahas Wiol Effectiveness analysis Biles

R + Growth Trend of SW ’ *Result analysis.

K industry.

Figure 1> Research Framework

ok gk SWHERS Bk Al RE 283 AR, Tl SWARS Adoie] 2.7% A7dst
wefEAeE &8etaat gtk A AA SWAP el Hls] w2 AgAE Holal

B 3o o3 ZedY s <Figure 1> 2 Atk AA SWAZe] Auke: A gkl ol V=

th gzkE] #E A 2 dleoly £, B4, 2ad Al 7124 eF TTAH] 2~ Aol 45.3% 9] W5
A8 Ag A BE9 Aotk J2E SW A B 2020874 S Q= ZH7E 8.9% 9
H Ay FEa B4 Bd AAE T3 71800 9.1%9] =& AW Aol ddErkSoftware
A4 Ee A F4E J853 = dxE F Policy & Research Institute, 2016). 181} =uj
Fa9] EAAES FHEsE ATAR] FEES SWAkgle] o] & Fxu e F2 AH|Xol| &
whstaa} gk FoJA At JiEALe] ogk mukd Aol
oY AL o 2tk Al 2% eAE 3 A(App)ell HFE L A $A= A os AF
SWaty |3 2 SWls 3o disia uzk g He Aol ok S SWARY AN RE
oh Egh SWANY 287 9 A" A <Table 2>9 ZHNIPA, 2016). &% AA A<
< T LEFUATE EEdh A 3= AL 18A7HA] A8 3.77% A3gste] B FHE
SWAH 52 efabell disiA] EA1gch Al 4%l of vlsl) 7P =& AFES ddsta Sl whde
A T SWEAS 183t SWEAE =87 SWH|7]#], ITAH| 2~ 2o vl&)| do A d4st
Rds =Fgth a8an, A BAE ARG 4 i AFEE FFSL e FAlolth
A ASS AAE A&ste] AR ghs AN g
Al 5= A2 oA AAZ QoF 9 &5 {Table 2> SW Industry Scale and Trend of Production
o 7HHEES A A3} (unit : trillion won/person)
Classification | 2012 | 2013 | 2014 | 2015 | 2016
2. o] &X % Game 79 | 80 | 87 | 90 | 94
software
2.1 SWAK dl elxjg| ol && IT service | 278 29 294 | 308 | 321
Package |y | 65 | 81 | 87 | 90
SWAH] aA7ka e w2w(2016) A SW software
AL AAAA AREE o2 2016 Ad) Total 401 | 435 | 462 | 485 | 505
H] 45%9] AAAE Holx Yurk2017d 3.7% A Source : Software Policy & Research Institute(2016).
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36 | 6
117 | 126

41

32
116
52

109

32

(Table 3> Employment in SW Industry

Package
software
Game
software

Classification | 2011 | 2012 | 2013 | 2014 | 2015 | Average
IT service
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(Table 4 SW Industry Coefficient of Inducement Employment/Employee(2017)

(unit : million won/person)

o Final A gross Employment | Employee
185 Clalsesxlffélc zztlon Demand amount Icr;i?figlelﬁ?st grlrl]ml];eze(f inducement | Inducement
(million won) | (million won) Doy coefficient | Coefficient

SW 24,314,194 | 41.261.595 1.6970 188,985 9,1124 7,7726

Conputerrelatrd |- | Package | o es 0001 3005477 | 16601 32004 13998 13332

service software
development T
& Supply W service 16,951,800 | 25526418 1.6601 108908 7.773 7.083
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Direct Indirect
< Public-direct < Indirect employment
employment of SW- using Public
related personnel. procurement.

-

‘5[ ex1) Sharing Jobs ex1) If the company

a’ ex2) Employment of that obtained the SW

manpower according Bank project hired to

to the establishment perform the project

of Public centers hired

< The private sector < Private SW

SW company Corporation

Supportjob creation. Enable and Indirect
job creation through

= ex1)) Work to foster industry support.

§ human resources, etc.

o] ex1) Creating new
employment through
support for corporate
growth

{Figure 2> Public/Private-Direct/Indirect Analysis
Framework
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<Figure 3) Duration/Employment Analysis Framework
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long—term
project

__________ Durability
sector

short—term
prolect

short—term
Employment

long—tfem
Employment

{Figure 4y A Flow-Chart for Government Investment Budget Types

(Table 5> Classification of Government Budget for Job Creation Policy and Business Segmentation

Classification Contents
TYPE 1-1(100%) Government-sector support/direct investment, SW staffing
TYPE 1-2(50%) Government-sector support/indirect investment, SW industry support

TYPE 1-3(30%)

Government-sector  support/indirect investment, other industry support

TYPE 2-1(100%)

Private-sector support/direct investment, SW staffing

TYPE 2-2(50%)

Private-sector support/indirect investment, SW industry support

TYPE 2-3(30%)

Private-sector support/indirect investment, other industry support
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<{Figure 5 Public-Direct Government Policy and Busi-
ness Analysis Results
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{Figure 6 Public-Indirect Government Policy and
Business Analysis Results
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(Table 7) Budget for Software Job Creation and Improvement Model Analysis

(unit : million won)

TYPE X-3 30% | TYPEI-1 | TYPEL-2 | TYPEI-3 | TYPE2-1 | TYPE2-2 | TYPE2-3 | Total investment
Reflect (100%) (50%) (309%6) (1009) (50%6) (309%6) budget
MSIT 15,047 510,000 94,920 3557
NIPA 50,384 447720 259 25,084 37,508 1346 1017.392
SMBA 165,260 1,040 322,229

TYPE X-3 20% | TYPE1-1 | TYPE1-2 | TYPEL1-3 | TYPE2-1 | TYPE2-2 | TYPE2-3 | Total investment
Reflect (100%) (50%) (20%) (100%) (50%) (20%) budget
MSIT 15,047 340,000 94,920 2371
NIPA 50,334 44,720 1,730 25,034 37,508 897 822.915
SMBA 165,260 1,040 214,891

TYPE X-3 TYPEL-1 15047 TYPEI-3 | TYPE2-1 | TYPE2-2 | TYPE2-3 | Total investment
10%Reflect (100%) ’ (10%) (100%) (50%) (10%) budget
MSIT 15,047 170,000 94,920 1,186
NIPA 50,384 447720 865 25,084 37,508 449 628.439
SMBA 165,260 1,040 107,410
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(Table 8> Number of Job Creation Projections for SW Industry Promotion Act

Estimated number of jobs
(unit : person)

135

887
1,283

Total Estimated sales
(unit : one hundred million won)

3,682
5275

Software Industry Promotion Act

The eradication of illegal software
Improvement of subcontracting for SW

Training for Advanced SW industry
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(Table 9 Estimation for Employment Improvement in SW Industry, Forecast from 2017 to 2021

Job Creation Effect from Software Budget Investment
(unit : person)

Job Creation Effect from Software Industry Promotion Policy
(unit : person)

TYPE Total Policy Total
X-3 2017 | 2018 | 2019 | 2020 | 2021 | Employment achievement| 2017 | 2018 | 2019 | 2020 | 2021 | Employment
Reflect (Person) rate (Person)
30% | 7,860 | 8253 | 8666 | 9,909 | 9554 43,433 30% 692 | 726 | 762 | 800 | 841 3,821
20% | 6,358 | 6676 | 7,010 | 7360 | 7,728 35,131 20% 138 | 145 | 152 | 160 | 168 764
10% | 4855 | 5,098 | 5,353 | 5902 | 5902 26,829 10% 69 73 76 80 84 332
Aw % e 4, 7 S AdeeR 247 5 AE gl AAA
gdste] A= GAE M A=t BFEA H9
2w wEo] ojg 94 AL o) TYPE A%7bsd Fdel AR 2R Q14
X-30| A ukdEo] 30%Y w A=A Eo] 30%4] oA gty I FTAME 43 4kl A 4kl
79 472547 20%21 7% 389529, 10%<1 A S SWatgel date] F&E2 8 ol 19
438159 dAE7F & 9 Aoz oA o] @k Aeew A& o R EQME SW
TYPE X-30l4 #4 ot g 20%sk A= FEEA A w5ddon sWakle 4
G E 30%9 A% 389521 <A E A AE < g FEAE A ook ATe SWAY
HEo] 200691 A% 358051, 10%= 355137 2] A% % SWAH @zl ths) 2AF EAskaL 7]
Qe % 9 Ao s vmtor  E AYABRER Beigde 2id 3% v
TYPE X-3 w3 o] 10%% 459 A% 94 E o @AE Fashes ARe 288 AN
o] 30%91 ZAS-olx= 306508 AAEs}l FE= ol wzt = SWEAS 13 SWaAk]
Aoz o=tk 20%8] A$ 2759398 10% e Bds s g8 W, 21

o A% 2721199 YA} FE 9 Ao o
A
.

o
M

I ke
td
i)
o

o
e
e
N
B
)
o
G
M
1%
lo

10 o
oX,
o

f o
e
>

oy 2
Do
S
4 5 Mooy

fr ro
1
MN

N
do N
o
ol
o

I

AT
—_

1] 2017974 7k SWA
2] A9 EAR QA AT B
AAZ(KAIT), ICTAH

w2

My (S ooX o\
N
4
N
e
=
I
ful
ofl
o,
tlo
P

24
s
=

N(
PN
=

11

)
o

o
i e
of
>
of
L
BN

Moo =
o
)
S
—_
]
rf
ro
JE
lo

T 4924907 A 3 =)
=9 51% LAk&ol Y= Aoz EAHII

‘NIPA’®] 11378 AFH S ¢

7

Zbe] A g AR aQldE
S PR Y T 9de

th. Flow ChartE 483 F2d
HABREE A3t AAE 1
3 WM 1, <h+axhE HH o]
TE BAsA & AT SAES

'3}

8

}‘\l_

SHAE A

o)

Vi) o5

oFstel the

= ©°

A, A 54E dbgste] daks /RIRE

/2P TYPE X-1, TYPE X-2, TYPE X-3

A
2]
2 RS

et =4, TYPE X-1 SW

ol

RS

g A5 18



sk A B A}O*oﬂ A ellid Fd e 100%
@%E}MD}. 1A, TYPE X-2& 1 Akel] wh}
50%~100%9] 485 & 5 Q& Aotk & A
Tl 50%E Zﬂ% aiies
SWEFIS], SWiHF 7],
2} 30%~10% AEE @%
%xﬂ Flow ChartE &3l =

fﬂoﬂ Lt%a} TYPE X~

pous) _‘
=
.%
=<
s
e
>
clo
Mo ¢

vh stk
By Ax 2017 715 SW w3 date] A
2ARYS] F elldt 42 53 199 Zhedl SWitof

A A 8 AL 5971010 AA dlite)
13202 HAHSL AE 1P FE o % S
4 %, sl Avelew 7247 ok ged) 2
t}. TYPE X-30A] F2} ¢4k Wkd & 30%<F Al
T HAE 30%9 7§ 4725490], T o4k gk
FE 20%F A% 4 E 30%9 HF 5 5t

3
38,9527 0] o dEH AT A% DAdE0] 20%21 A
ol 358059 sk A% BHF] Az
109 wf 335139 9] A7t F= 2 o8 o
Sk g ALkl 08 wgshel TYPE X-3
AAIEES 10% 2 WHdsta AT @A E°] 10%
o Aoel 272119 ARA BEE Aow
%A 59l

= o 7

ko] TElA Eﬂﬁ}ﬁrﬂOi _J_aq %= 9ok, whabA
A= 2HE B AR A5H BE T
E 1 100% Oﬂ NG AZE wrh o wme 9

dE a3 mdiA 75
P Y PES A9 dFE e 33
BAo] W AN Aol 4FH w1
ZIEd 2] AF AF7F AgEo ok & Aot}
3 A% A FEo] B & YRS b
g AR1E dido® Flow Chart & £83te] &
Ao olftoldokd Bao] Yt
References

Ali-Yrkko, J., “Impact of Public R&D Financing
on Employment”, The Research Institute of
the Finnish Economy, Working Paper, No.
39, 2005, 35-51.

Choi, J.H., J.H. Ryu, G.G. Lim, and LH. Sin, “A
Study on the Labor Inducement Coeffi-
clent of Software Industry through Reclassi-
fication of the Inter-Industry Table”, Jour-
nal of Information Technology Services,
Vol.13 No.3, 2014, 165-181.

(HAR =, 47, AL, ANz, “*&‘QOET&EQ] 2
= %5& iiE-ﬂ]oV]’ﬁQ] Al

Aol ek A, ITA H/*Z"JEJX], A134,
A33%, 2014, 165*181.)

Doig, Meredith , “The business of sustainability’,
unpublished paper, Working Links Seminar
Series, University of South Australia, Ade-
laide, 1999.

Fay, R.G., “Enhancing the Effectiveness of Ac-
tive Labour Market Policies,” OECD Labour
Market and Social Policy Occasional Paper,
No. 18, 1996, 1-64.

Go, S.W,, LS. Shin, B.U. Jung, I T. An, and EM.
Lee, “National Economic Impact Analysis
of the SW Industry”, Korea Information
Society Development Institute, Contract Re—
search, 2007, 1-110.

(744, A, AR, ShdE), o] &7, “SWAE

o]
] v H
o FRNAAA HFEA B, JHEFEY



76 Gyoo Gun Lim - Ji Yoon Lee

1741, 2007, 1-110.)

https://elaw klrire.kr.

Jung, K. C, HL. D. Moon, and G. G. Lim, “A Study
of effective model for creation of SW-related
employment”, Proceedings of The Korean In-
stitute of Communications and Information
Sciences, 2014, 530-531.

(7% F8=, A, “SWrIEE A A= 59
R A7, slaElofs] e UaEs] 2014,
530-531.)

Kagawa, S., Y. Oshita, K. Nansai, and S. Suh,
“How has Dematerialization Contributedto
Reducing Oil Price Pressure? A Qualitative
Input-output Analysis for the Japanese Eco—
nomy During 1990-2000", Environmental
Science & Technology, Vol.43, No.2, 2009,
245-252.

Khator, R., “The New Paradigm : From Deve-
lopment Administration to Sustainable De—
velopment Administration”, International
Journal of Public Administration, Vol.21,
No.12, 1998, 1777-1801.

Kim, S.K. and H.]J. Lim, “The Economic Effects
of Intellectual Property Service Industries
Using Inter-Industry Analysis”, Intellec-
tual Property Research, Vol.9, No.1, 2014,
209-242.

(471, d&A, “Add s
AMu|2=q]e) A '3 &
94, Al1=, 2014, 2097242.)

Korea Database Agency, “Database Industry Ana-
lysis Report of the Database Industry Pro-
motion Act”, 2011.

(S olebw o] 27189, “dloEfwjo] 2~ AP 7S
ol gk vlo[Ewlo] 2 Ay 24 B
2011.)

Lee, J.Y., “A Study of Software Industry on the

employment creation effect : Input-Output

)

Analysis and Focused on improvement mo-
del”, Ph.D Thesis, Hanyang University, 2018.

(oA &, “SWaLEHZE g2 gl tigh A+ : 4k
HAEA S G835 NARDTA O R vpAL
9=, st 2018.)

Lim, G.G., LS. Park, and D.C. Lee, “Compa-
rative Analysis of IT Skill Standards”, Jour-
nal of Information Technology Services, Vol.
6, No. 2, 2007, 81-97.

(A7, w4, oldld, “IT 27 ®Fol #3t vl
A, ST AH]2=813] %] A6, A2E, 2007,
81-97.)

Lim, G.G., J.Y. Lee, and J.H. Choi, “A Com-~
parative Study on the Industrial Cluster Cases
for Job Creation from the Viewpoint of Sus—
tainability and Open Innovation”, Journal of
the Korean Operations Research and Mana-
gement Science Society, Vol.34 No.2, 2017,
85-101.

(3, oA, HAXE, “SWAA] F=S 9%

M E ek L I T I R e S et
Akl vlal A7 F el A4, A2, 2017,
85-101.)

Lim, G.G., N.J. Jo, and D.C. Lee, “An Analysis
of the Time-Lag Effects on the Investment
of Informatization for Industrial Human Re-
sources’, Information Systems Review, Vol.
10, No.3, 2008, 133-153.

(4, 2=eA o3, “HEALY Fatel] g
ARFE A AR E A wesE SAT, e
Ygree] A107, A3, 2008, 133-153.)

Miller, R.E. and P.D. Blair, “Input-output Ana-
lysis : Foundations and Extentions”, New
Jersey : Prentice-Hall, 1985.

Ministry of Commerce Industry and Energy,
“Trade industry & energy white paper”,
2015.

(AFA AR AL “FAo| A WA 2015.)



Analysis of Employment Creation Effect Model for SW Industry 77

Ministry of Information and Communication, “ICT
CORE Vision(2013~2017)”, 2013.

(ARFAHE “ICT 2013~20177, 2013.)

Ministry of Science and ICT(MSIT), “2017 An-
nual Report on the Promotion of the Korean
ICT Industry”, 2017.

(F71&FA, “ICTAHAAR A", 2017.)

National IT Industry Promotion Agency(NIPA),
“Small and medium-sized firms(SMEs) The
Participation of Businesses support Sys-
tem”, 2004.

(HEFAERSY, “F27149 71
2004.)

National IT Industry Promotion Agency(NIPA),
“Yearbook of Software Industry Statistics”,
2008.

(FRBANGAEY, “2008d% 2ZEY o] 2y
WA 2008.)

Noh, K. S., “A Study on the Analysis of Power
of Job Creation of SW Industry”, The Jour-
nal Digital Policy and Management, Vol.
10, No.6, 2012, 41-47.

OECD, National Innovation Systems : OECD, 2014.

Porter, MLE., From Economic Development Theory

o

oq /\]_/gaﬂ”

H

to Action : The Process of Cluster Upgra-
ding, 2001.

Regev, H., “Innovation, Skilled Labor, Techno-
logy and Performance in Israel Industrial
Firms”, Econ. Innov. New Techn, Vol.5, No.
2-4, 1998, 301-323.

Slowinski, G., E. Hummel, A. Gupta, and E.

Gilmont, “Effective Practices for Sourcing
Innovation”, Research-Technology Manage-
ment, Vol.52, No.1(2009), 27-34.

Slowinski, G., Reinventing Corporate Growth :
Implementing the Transformational Growth
Model, Alliance Management Group Press,
Gladstone, NJ., 2005.

Software Policy & Research Institute, “2016
WHITE PAPER OF KOREA SOFTWARE
INDUSTRY”, 2017.

(AZEJAFGAATLR, “2016 2ZE 4 o
R IA” 2017.)

Software Policy and Research Institute, “2015
WHITE PAPER OF KOREA SOFTWARE
INDUSTRY”, 2016.

(AZEYAGAATA, “2015 AZEY L] A
rR3A”) 2016.)

Statistics Korea, “Economically Active Popula—
tion survey”, 2017.

Statistics Korea, “Korean Standard Industrial cla—
ssification”, 2017.

(TAA, I aTAdER{T, 2017.)

The Bank of Korea, “Commentary of Input-
Output Analysis”, Bank of Korea, 2014.

(gh=r23), “Arddaas sA”, =28, 2014.)

The Bank of Korea, “Input-Output Statistics”,
Bank of Korea, 2016.

(gh=r2-2), “2014d AP A#E”, =23y, 2016.)

Yim, D.S., “The Policy Issues of Gwanggyo
Technovalley and its Operational Strategy”,
GRI, 2008, 29-49.



78

<4 About the Authors <

Gyoo Gun Lim (gglim@hanyang.ac.kr)

Professor Gyoo Gun Lim is currently a Professor of MIS at School of
Business, Hanyang University. He received his Ph.D. in Management
Engineering from Korea Advanced Institute of Science and Technology
(KAIST) in 2001. He received an award from Korea Ministry of Information
and Communication for his contribution to Korea SW industry in 2007 and
an award from Korea Ministry of Knowledge Economy for his contribution
to Korea IT innovation in 2009. His current research interests include IT
service, innovative business models, e-business, intelligent information &
knowledge management, and etc.

Ji Yoon Lee (jiyull8888@naver.com)

Ji Yoon Lee received Ph.D. from the School of Business, Hanyang Uni-
versity. She research areas are focused on Major area of field are perfor-
mance analysis of SW Industry, e-Business, MIS, and Intelligent Service,
IT service, innovative business, etc.



