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702 Xt AL BA), 7|94 BOE 8T 4 Uk @A) 71E AS B o=
A0 o

[E 2-7] 29724 U=E 3 (@98
=2 2016 2017 2018 2019 2020

3% 185,271 190,074.5 196,263.1 202,796.2 210,338.3
7He! 5,636,849 5,666,894.2  5,688,484.3 5,700,184.5  5,697,728.3
el 434,117 451,749.8 474,030.2 498,525 521,159

2| 7.t 798,497 817,807.4 833,134.4 841,966.3 846,040.4
A 7,054,733 7,126,526 7,191,912 7,243,472 7,275,266

=X 2EWEE HEEEH (2016 ~ 2020H), ARTEH =S 348K https://kosis. kr/statHtml/statHtml.do?orgld=11
6&tblld=DT_MLTM_560&conn_path=12)

63) o]Ed 2](1988), ZE|Y(2020)

64) YES 021)AT, ALAZRAF 20159~20194), AZARIAZAH2016W~2019%), AZE 54
(20159~20204), A=3171 E 25 BAI(20169~20208)E &-&

65) AFABAIALYE 3 o AtdAT-2lo] G H HEfoh= A B A 22 I A EA L AR
A HH 1o} TR (A EA EAIAH S0 2] 4« istans.or.kr)

66) A=, HE 4183415, ARIZAIZA12E



SEARE FRAIA AR 20 BARE AT She kA 2oFE 71eAt ARIAl 5
SRt A=EENIETE OIE Al AMEF A= A2t Al 2ok
23 AT G AAE S0t SEA LR IR st ASAN A E
A &E] BAkee] AEE0lH o9 A ﬂrﬁl A, vl S 52 HejolA LAYt
€ AMul2rt 23HE 4= Q. ol Bt 5 WS A FaAelA SEE:

[e)

)

AHUYY Y BHE SaAot FFARE £ AN 2L B g, 7124
A-NB-A18 9] RS AL Be. o] i WAL Sax, AL TR B 5

Atk Zgolg TAAAI7I = A2z 2H AHTARE 4T AL st
ZgeiHto] 7L FAM Axte] tisto] thrhe Alud A& 2 0}% Aok Tettto7) A
A= ALZA] X3 E g A=A EoF TIA) ASE B AH|AS A2t

o ake) fa £ —10

AL Fgatal 827t o) tigt 7 ke AFehs Tge] P4 o2 o] FojZrt.68)
| 4Ry 55

- ABFIP YT WAL 0f2] WEWP YOLY, HHEHOR BET 224, CMA, T3 40| S

- ST 2287 WA 79t A|B0| E2I=|0f FUEID, Mgl WERIe| Cf2(0lo 2 HE ZX0| Z2HE &
%2 BH2sHs YENS o[ B3] WAl Haiet AIBS| RE 0|29t Melo] BYSt ZT|0) YU UFYA

- ST WA AEA ST BA TS YA YHR TS YA 02 AUBANE F2 FEAUYH
ot BAD BARE % ZTYRE HYSIT ST HEANYHDL A BEE2 BELOR| A
g 9ot

- B2IUF WA U0l BEER S2HS HRT YN LE-OIY TSI 402 SHTY BAREI BAY
S8 W EE (AP} AH01T, A|BPE HE YD ESl0 olE BAP| HOH e R WA el

£%): 0= 91(1988, pp.2-3), ZEH(2020, pp.15-16)

ol A 74101]*1 AZAA S WApe] 970 B QJeEe Wtk Z47ke] Alg) %
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el
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o
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-0,

a, Fr— 1@%#% Eowzxu 5 ol Qe B7hEE
5 APeliol weh ARIEHS A Tebal 4 ol AukA 0w AAgle

o W ag AwLt HE 52 s AZ AT o] HE B9z mashd 2He A
8717} ol 3L g aiAto] ojele 7xA E4o] 9l

67) AR, W 4183385, AREA115
68) 07191 AZ57} AR A S 2R AL A
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S 5 A Sg37]0] T} ko0 o] Al Bopd Wl A 75
L shm Aok Bl vl stk TR ol sk gl st o]
W SRS A AR EL RS o] =F5p] Pte] SFALTARRE
AEFAE EFL Aol A3Aet AZSE Ak Tk F WA
BE B PR AR EE URE ATFole] ekt YAlolek o) A5
A% DA o 710 YTETD o] AHUAS A L o5 HARE A
3 ol g7 Tt Pehel Ak AT AE71419] §YS A5k B A1
u

Hok= o]sfigt 4= Qirh
e 3% Mz
- EETE
(WHE) 7= ] :\eﬂxlum
p— p— zHag
Mu]A
ARBXt I ] —
E3(m=, 938, .
At A S oHOK, 2l
opE, BE
2203 HZ)

O A=A GDP(Gross Domestic Product; ZLIZAAN

GDP(EUSADE 27 717t =iol Al AAke Ajsiet A 28] A7 o] A7) E
Deh=d], AEE gju] FE% GDP B J=E vigo 2 FAHETNS nofshe 5

69) AE,, AR, AA)E AEN S A5 B AN E AEAA} A5 4T S0 1E
71678 st

70) ALY 2. HE A|18338%. A2XA125
71) AFA} ASAAY 1P ST FHEgH < A8

72) ©]4431(2009, p.22)

M2 - My Hat ol I AEMeel gEm 37



3t 2|30t ZA| GDPoll thgt AHgH vl5-& Boff 2t Al es 9 a7t --2fvet
%iiﬂ Aol A AR ol= Bl G A 9] VS ER1 T 4= QlTh74 20209 71 A4
A9 GDP&= 9 872 ¥ 2 f-2uet A GDP(F 1,900 )9 oF 4.55%2] HlE-=
A3 75) o] U] 8 AFAQ1 AR (SF 4802 GDP2] 9F 18.2%0l sid-ok=
At} E3E 20179 tiH] AR 9] GDPE Trd FAIE Bl X9 A4S 9F 3.5%

S7F8ke 5 vl 879 BE AR i) 2 Ao= AgEr.
(2 2-8] SIS 2 MeiE GDP (Tl e )
S 2017 2018 2019 2020
IS 1,853,698.20 1,898,192.70 1,919,039.90 1,924,824.20
&4 GDP 84,645.89 8441998 8781264  87,599.14
ZENY GDP 68,671.30  70,609.30  69,131.70  67,389.00
ST GDP FHR|* 12,718.98 1381068  15303.53  16,840.94
ASMH|IAR GDP FHR**  3,2565.61  3,376.80 3,377.41 3,369.20
H=Q! GDP 494,644.90  505650.20 48594570  480,093.10

¥ ZSTAIY FHR|  MEXETAIR GDPZ + SETIMY LY A2 MY MFHS Hig
** HEMHIAY FHR| : (HSEY GDP + HESAIY GDP £HX|) x 0.04
=X : g5 2/(2021. p.39)

O A=A o=

20194 715 &A1 9] W& A2 oF 3602 Y02 2016W(F 29129 ThH] F 24.0%
S71oIIT:. ZoPERE AS-EAT S o] 20161 2772-A00A 20194 345%2

oF 24.5%, ASAH| 2= 20164 142900141 201949 162402 9F 14.0% 57 HHAT.

I 2-9] SN & 50| (2016-2019) (EH] - 222, %)
= 2016 2017 2018 2019
AESAL 277,033,737 341,357,180 353,928,596 344,084,581
ASMH|A 14,274,771 15,244,859 16,445,426 16,273,992
A 291,308,508 356,602,039 370,374,022 361,258,573
AT H| SHE - 224 3.9 -2.5
* UELY HEAU(EANS MEAT CiH] SLER AT SMXIZ|0A B2
EX: GES 2/(2021, p.34)2 HUSIK 2y

73) BAVGE = (F9= A4 GDP - Ad= 44 GDP) + A= 44 GDP} x 100
E4 : 7R EAA (2021, https://www.index.go.kr/unify/idx-info.do?idxCd=4201)

74) AQAT-LOIA W 5 FRARYF AT FR N A GDP HIE' 2 419N 9l B4 3}
Ofehz AERA ZHAIRPE B W k5] et MRS E A2 tollA ol Az HES A
ABHEA] AShe AR AL / 24 : AAT-U008, p.4)

75) GAS 212021, p.39)
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A2 AH ARIAG wiEA-L 20179 %] 9F 499 Y07 71 E=A Yo, o]
T A= B BN, 20194 449 YO= 2016|422 ) ThH] °F 4.2% 57T
St} FoPd 2= 20199 ASFALAIGAS WiE A2 20168 % thH] 4.3% 5715t
of oF 549 9, ASFAH| A= 20199 % ARJAD viE 99 29I 0 =2 20161 ThH]
OF 3.3% A4St 12y At 5| B9 20| viE T} st AR n|Fo]
FE ASARIY wiEH 2 F7HE 208 ot

[E 2-10] Zi=AH AIHHIZ 0= 50| (2016-2019) (] - 24or / 7H)
= 2016 2017 2018 2019
HEZAL 5175.59 5996.72 5800.40 5400.76
HASAH|IA 955.86 999.01 978.89 924.76
HEMA 4255.04 4940.18 4759.55 4433.98
1) MDA S IHEH = DS + AHH
22) MY MY IHEUS AN IHEUS HASMY HA| AGH 2 L HOZ HSSAL L S AH|A | AR
2 HEHO| SAIRL THE & US
EX: gA3 2/(2021, p.28, 34)S EU5I0] AL 2
O AHHA 2=
A=A ARAIG70= 2 4820166 ~ 20199) SR E7F 3=A41E Btk £9],
201892 A o] AFFA|G7L 7H who] J71eFAaL(8%), ©1F- 2019 ofl+= 8T
S Jolth ol= 20164 ] F 4.7%7} old Aot
[E 2-11] ZSAHH AFAR|S 0] (2016-2019) (12 7H, %)
= 2016 2017 2018 2019
HEBA 53,527 56,924 61,018 63,877
HAEMHIA 14,934 15,260 16,800 17,598
A 68,462 72,184 77,817 81,475
MALE OjH| SHE* - 5.4 7.8 4.7

I
* S A R(EA) S HEE | SLER 24T SMAI2|0M S22
EX: GHS 2/(2021, p.28)2 EIISHH AT 2

O ZAXR

20199 A=A AR A div] gaglou 4] SAR= S718H3AH. 2016

ERE 20198714 At oF 5% S0l 20199 = A SAR= 1508 ¥4 |

76) ABAHGAS. 9], 2021)014 AUY ZAE 5o} AFFA 2ok 7| QA+S serstgon, A2
2ALE B9 AZANIL BoF AR 58 Totet

H 2 & - MEd wat Y AU ZAsdtdel YA 39



%Ak, 0] % A% A H| ARoF EARE AA|9] 10%0] 3 T AT 20164 0]F 2|4 =

7tFE Hola 3l
T 2-12] 21541 & SRS 50| (2016-2019) (9 3)
= 2016 2017 2018 2019
HEZA} 1,213,772 1,368,305 1,429,243 1,402,281
HAESMH|A 119,566 124,022 133,359 134,805
A 1,333,338 1,492,327 1,562,602 1,637,086
AL OfH| SEE* 11.9 4.7 -1.6
* USMY SARI=(EA)S| HEE tiH] SLER A5H SWAZ[0|M B2
EX: GHS 212021, p.30)5 EUSHH 2y

A7 59 A%E WY w770 2y A AFEL 20209 71E OF 727950

F3% 27151 olel ASAPE] A AL vl 4

2igl 3
T2 2016 2017 2018 2019 2020

e me 0|2t 3,253,408 3,256,290 3,256,250 3,251,455 3,240,095
1 ~28 02t 1,678,185 1,588,855 1,599,626 1,610,321 1,618,277
24 ~38 0|2k 524,035 529,985 535,392 539,883 542,622
S~ 0|2t 736,301 756,192 772,117 783,271 790,710

S m~1MmO|2t 511,191 528,863 546,098 560,388 571,588
1¥m~3%m 0|2k 254,699 261,841 270,159 278,544 286,094
3¥™m~12me0|2F 143,036 148,306 163,346 158,115 162,179

12tm 0|4 53,878 56,194 58,924 61,495 63,701

A 7,054,733 7,126,526 7,191,912 7,243,472 7,275,266

F) 0 1288 7IE0R Mot M= 1530 s+

EXN: ZEWSE, HESS7| (2016 ~ 20204), HME 1152 $i2i(https://kosis.kr/statHtml/statHtml.do?orgld=116&

tblld=DT_MLTM_540&conn_path=12)

77) W 129 71202 sjobel W BB 54
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== T Eo] At 5E SU] ASE AV H A AT AR,
e A5 55 S0 T2 o Yedt) ol & dSE a7 A&3 o= o]

[E 2-14] 2ES 57 2 212 gt 20| (@9l 5
TE 2016 2017 2018 2019 2020

HEE 57t 275,572 263,683 270,811 237,034 223,390

UHEE &3> 231,972 208,935 216,102 194,947 185,640

F) 252 B2 5%, 4%, WS, O, (4N, BTHAS B

EX: FEWSE, 71507t ¥ &5 54 (20161 ~ 20209, A 715517512 https://kosis. kr/statHtml/statHtml.do?
orgld=116&tblld=DT_MLTM_2264&conn_path=12),
ZEWES AZPL Y AZSA| (2016 ~ 20205, AT HAESALESS https://kosis.kr/statHtml/statHtml.do?
orgld=116&tblld=DT_MLTM_2260&conn_path=12)

Avjet £ Asht Aulad] B3 A 507 s
L fgjojct79) ol 1374]—’? o} DEGUAL S B3 WOk 4= 9. TAGE
109] 9] HAIE A AEH 0T WRG BEALE AYBHet Soln] 1§92
At gAre] THE IOl & M 0E Ul T8 AS AR 0w BAG
Z180)0]c},

Mite| MZ oMol - 2P o 2 QYR T8Xt4E HPHMOR HAISH O of MR EO| HitE 10
lof Hatof 2H LS IEXt4, F D8H|4 #atofL|2t A4t TZ YoM 2HIH O = Lt I8 Xt4IHX|E 9|
ojet

EX: A017121(2020, p. 222)

o A th=d AgAlS 9 A EFEAe A2 A AMEREE BAEH A

78) AT 55, 75, A%, oA, tigAl, 8RS B et

79) =h=rold, T M- 1859 g WK https://opendic.korean.go.kr/search/searchResult?query
=%EA%B3%A0%EC%IA%AIBEC%ICHAO%BEB%B0%ICHED%IA%ASUEA%B3%BC)

80) AFAAT-A(2020, p. 223)



A ghot, 8D AT e, ek Bl Vi e Au Aol ASTARRE ASAEIA
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5
OF 158 e} £o} Ahg) TR RAL R ek, o]2fat $A A AI0] 16§,
= Q4] H2 A} 2 Addoleh e AWSiE 2% 8 4 Urk

[E 2-15] 18I L IERLUAIRLUAYE) (2 /4 2)

£
2EA IERUA

2014 2015 2016 2017 2018 2014 2015 2016 2017 2018

HI

=yl 589 6.01 524 503 520 1003 10.13 893 849 847
HE, Wt VIE
2121 AH| A 962 6.54 645 6.15 581 1291 1036 10.17 9.70 9.24

M= 1.82 217 209 194 18 532 576 536 4.92 4.68
E|
f SHY 288 199 173 159 160 9.10 6.92 6.02 591 577
Y My AN

gHY 2.81 357 344 286 299 785 757 6.89 6.09 5.89

FH

Z) ISTANSS| MARF = StREEMARF AAGIH LS BFE AOR SREFMUARFY HEFO sl
01

ZEX: ISTANS. TEH5(A48) (2014~2018)(https://istans.or.kr/su/newSuTab.do?scode=S310),
ISTANS. IEQEMAAAE) (20143~20189)(https://istans.or.kr/su/newSuTab.do?scode=S311)

O 271k M &3}

SIPH) 4 Bk B QUASE Slete 4= Qe B/ SuAS o)
ARQIREC] S AAREo] TR E% 42071 109] 9 AT 29 2 A WA

22V A 0 2 FuEle RIS oupagi,

1 S9X R Al
OffH AARE O FLH A0l Ciet 2B +27F Y 2 Tle B2 FUZ TA|ofM 2- 2P H o= RUE|= £t
IHAIE olofgt

EX 22020, p.207)

81) ISTANSAHABA ZA AL 9] A= S AR RO AAISHo] 4S8 &7kl 54 Hlo]

HE Alse

82) A A-(2020, p.207)
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AHAIY L B el vl o] efat $7171 3 Tl S ek, AxgRe
OF 128~ 13002 Yeek. TR AR, BAIY Sk vloNE AL, 045} L 714 T A
H299] 27 GEALT) o 2 S0 S,

[E 2-16] 27PIRIQLAIS (AMHE) (EERVES)
7= 2014 2015 2016 2017 2018
Falles 0.72 0.77 0.82 0.81 0.81
M2, WSt 4 7)s A MH|IAY  0.83 0.84 0.87 0.86 0.86

HE 0.56 0.62 0.66 0.65 0.64
Ef At EAMY 0.81 0.86 0.88 0.86 0.85

MH| A2

HEN 0.78 0.86 0.87 0.86 0.84

) ISTANSS| AAR R = SR AARE R G7ol0] Mg 2RE AR SIHEEMARTO| 2RO oY
£7X: ISTANS. EI7PIRIQEIAIA2014E~2018F)https://istans.or.kr/su/newSuTab.do?scode=S313)
APYHE AR B77E Y] 49, 2015 W FH 2018W7HA] 1A QGa} A&, 75t 9l 7]
A < F7P7Hx| o] A &84 F71she A o' SRIFE: 2018 7| 2015
A o] A A2 oF 49.2%, A, ek B 7]sw# A A2 9F 16.9% S8t

olat FH ulel AZAY FHS] A4H F71E AU 5 ek

[ 2-17] Aol RIp7ERIY (E491  upre)
7 2015 2016 2017 2018
Tl 79,611,681 105,381,659 116,914,183 118,804,530
T2, 15t Y 7js BA MHIAY 93,396,066 98,178,532 102,329,433 109,214,862
HEY 433438309 504,654,644 541536404 552,438,180
SRR 19,375,622 21,764,064 20,788,390 20,145,938
=Y 4144411 4831061 6,019,901 6473522

) ISTANS| MHARF= SREFMATFLY CSI0] LRl BHE ACR SRBEFUARFY HEFO siFct=s A2

2 Aol
=T Mo

EX: ISTANS. 2771X[(2014H~2018E)(https://istans.or.kr/su/newSuTab.do?scode=S157)

83) IAFA & 22017, p.16)

Tl 2 % MBI wak U BU) ZSMel] YT 43



)

3 A B412] 43} 4118 TheAZI(-KORFA 40014 A 587} A%} 4w
9] YA BT AU AR RSN 712 AR TR Wojo] mrek e 4t
o AJRhAE Lt SIeke ATk ed 2, A AgRolol A RS, olxgs)

r+

=
=)

HESA 71e2] E8o] FHiEaL 3loH, EH%* 7le l% HEE s S ARIEE
sto] Higt g2 mtefshe $8% A #2712 4= Sl

A5 R} 7R o T AR SEAZAL S 5 710 A5HRE B o
no} ARl £x B9 AREE AvnT Axe) Ausl 5 7|9RT} 7P
e Ao2 gt v AU AR, ot % 71E A H| A ROk X H T A
95} 52} 7]90A] S ARG 4] 71919 oF 90%7} 717] The Pl B Rjo] £
S} 9l Ao® et

1745 SH A
18 29 - 2R 0|2 AR (K EZEAD & S AlAY M46E(X|E2| Y- 23)
SAHH M7= U HM18Z01| oot 2T XHEA|
2. RAHEX 22 gl 0|7t 289 TSHSH MM AFLA|S 2| X‘lE }615}%_?.;6}_1 O 2 Totstof 2 L’OE 47:_||i 2210109
SO 2R3t o|x 22 HIF
(AR RE(LHE)  FES O|BHQIZE)), AP HES £ 2, ot 2 e, HES AL MI|s £Y, HEIY
21t-S0i| Chet 671 =0F 3! 587 M| K&

-+

w

EX: 12| 2H 2 EL1E(2020, p.1, 4, 7)

E 2-18] YEs} £XHHIE XIE) S (201945%) (491 7H)
= T 718 YHst EXt(RIE)  HES}HIEIHOIXIE)

Mz 71,825 71,825 0

alics 32,424 32,386 38

ME, Ust 2 7|EMHIAY 13,958 13,889 69

X 1P IEHESMNE. HESIEATAN20195), MEsHERKHIE XIE) S#2Hhttps://kosis.kr/statHtml/statHtml.do?orgld=
1278&tblld=DT_120008_2019D001&conn_path=12)

M, S4719 HEIFERALNA = AR ARIA 2] A HSE et AR

TRIEE H| W8] & 4= U=, AFAIY Q] A H5J86) -20] 7-§- Bf 4HRiof] H]sf] W

Mo ¥ 5 9o, g FAPe] st 271 €9} BAo] & A0 moper)

ﬁ

a7

84) TAREA &5 22017, p.17)

85) A HFZAIA T thitFoll et At HHe} £} 2 mhojdt Atm = AT AE, B3t 4 7]
SAHAY 9] HHSE A A% Elo[HE S8 AFikie) HE B4 A%e 5

86) JHslet 22]9] Y AEIE 5] HEBA &S SE83 MA E AR S AT/ X 1 T4
71&4HAE9(2020, p.27)

44 ADIEZZS L5t DH 2 HIE 7| 250)| 25t 217



1 3471 YESIZF ZA
185 23 1 34719 Jlas4l ST H20E (23 YEA 591 8S)
B B 20 B0 HESAES S APIUHOER Tersie] AREQl Hos Hg 242 ST
F47|%0] et 7zt 47 U RI|E B W 4HS O£ K22 B
3. ZAFS2(LAS) 7|0l Unieis, sk 271 olx| & e, HEs A HY, BEAlAY 15 U B8 ¢y, B
o 2T 4F ADIERF U ICT 40|12 5 67 2oz 24
EH: 327120|2HLTE (2018, p.1, 7, 8)

F471Y FRIFERAPIA = EREAGER sidohs 771 EF AdS =
AP, o] & AU A4 AR AU L] HHoL pES HIF O = ASAIRIS] H R
SheES okt 1A AU RS E e 62.808 0= BF ARl B
o W2 Holu} A A HIAYL 72,247 0 & T HAR =2 25 Eelch. oyt 1%
SR ARRAAI HlFo] ot AAHhAQl A4t FHS} e WA HEhd .

I 2-19] A4E HEst F W7} (201949) (B 7H, &)
=2 SE7Ig0) YEseENs YHESIFUEY HEY PEHE
YHst Xt

Hx=H 1,929 69.59 64.24 31.74 65.19

A8Y 505 62.86 60.15 3888 54.02

EANA 811 68.31 61.54 29.98 61.19

254 232 67.63 60.52 30.18 58.69
FEEMY 209 77.54 74.51 45.00 64.92
KAMHIAY 219 72.24 69.22 38.33 60.59
SA/SHAMY 95 61.33 60.09 30.56 50.41

T 4,000 68.73 63.67 32.32 61.97

F1) EA7|Y HESRE ZAIME SHBEMARRE 7IE0R 77 MYS YO R SHH, 1M M2, st Y 7|2

MHIARS Zatg

F2) HEs BXt s HHS FUSHY ML &5 5 ot

X 347 |1Y7 [ EEETIS . %Ti;r%*oxo*-ﬁiP—?—-’.v_‘-E*f(ZOZO): o] Ut 348t - HEst 7 Wt He(https://kosis. kr
/statHtml/statHtml.do?orgld=398&¢blld=DT_398001_007&conn_path=12)
HHEAIS A|2Je e} Bok A1)} v A ) s 5A Aol 419l FARe) A
ssfol] that AL ek, ol 3H(2-2019] A8 RS B E 2AET] mEw A
Hoh EAAE 9 A2k 5, B A4 S5 =¥ 52 vso] AjuAAte] Juste)
9 240] g Fei7t B0l 4SS olsie 4= ick

o




[E 2-20] M HHst AT (20194) (491 7H, %)

= sy Cro/ad @l
é'ﬁ* Moso| o WESEXAE Y WEsOIgE  Hus EsKA
BAERN) 4 FRULUINAE BAERN)AE &5 L

M= 1,929 87.1 80.2 81.9 76.0
Fa= 505 85.4 75.4 86.3 75.5
SN 811 85.8 80.5 83.8 77.4
2% 232 87.6 81.4 85.5 74.9
HEHEMNA 209 99.4 97.9 98.8 96.3
KAMHIAR 219 92.1 90.8 94.0 88.0
ZM/EIAM 05 87.9 79.1 80.8 66.9
A 4,000 87.6 81.3 84.6 77.7

5 ‘ o o' o oo Sl I
e ‘=3, lf=sS SEHIES U +XIY

N: ZA7|G7 I8 HETNSY, BA7|YHESI-FEXAN2019), HESEFT OfX| U A2 - FES 2T (https://kosis.kr/
statHtml/statHtm|.do?orgld=398&tblld=DT_398001_010&conn_path=12)

H

3, A% TARE 43 IS, A7)
HQl 22 & 2 Ik, 20204 AEAH| AT =
A} A0l 43441 S 9l 1T el Hopof vt wAlo] om] o) AA%
of 02 QX3 BT 1% A7} Qe Ao wofslrt

2
H1
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]
ofo
ol
o
I
rit
oM.
4
0

ASMHIA MY SAIAIL EF HESE D6l A= AT SY

Et 20t St

- 282! 7|=nte oA

I

- 2olHEIX 23 o C|XpQl AHES]
- Aol e ok
- BIM.VR. 3DpmlEl - A LEIAIR E - ERHElALR
Frivii - A +olEllof 8% - ZEBNEE Ot
i - M2 IS o - ZiZZIHC| Rl

L ITEHE AHA

e oz

- AxHAHol LA K] o CAITHAIALY

- 254 7|2
S ELER - 2|t 4] - RSNy
- zle|may - ZRBUPEANY - A PF

Z=E #a/znyy 7|8 9 e

- Az RHY ALY

. AxES 27| - =7 - ITEE M|~
= = o 7= F{MEl MH|A o DIHE MR D AMH|A
. A= | = HHE M| A S3UE FEXS MH|A
asea | m
- AR - ZBEA op g . B2
- AR Eoj - 7% g MH|A - HZ017}0| = At

(27 2-13] ASMHIANS SARP} 5 ZES TH5H s AR Fo
EX: 0|04 2/(2020, p.102)

§7) ©1o17 2120200141 21 B71 214244
A% 238910] 9% o] et -S4 A%
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2) DU ASLHAUL| ZHIH

A Al et ARl R L A4 ol T A4 B Bz 7)E
7 hg5e, Anke Z ol BAYT A
T D SAAES 37108 FA3Hchs

I 2440 57 - = STOIH0| D TZRET} oMY Y]
- 24 44 AR o] EES Y F22L 08Iot0] =S MAHENS Y

« JPALFRRSSH0] OlgA44HEH0| OB, HERAOILE ) AL O] S} 9lof D15 212 SIEET} 0he S LIt
* Auei=io] olg0l o FEXolo| AI0f U2k 1870 sl Helsle B8 =2

AAY] AL S22 24 W v waEy] 915} wEEAe] e AP
0] 12 Uehle B4 s AR s R eIl e 2] Hle-S bk

£ R eSS A gtk

A

YUE AHE, & S RAFYUD AES 21| 2| S LIEIL = HI22 M £ Q4 oF EteIt
~
o

FEZO| HIE S LIEIE 25 = Sdtdat S S U-0] it 2o1o1x|el Hlg

LX) [ =S EUF(EEXXZEA|ZE) } X 100

1R HatE LIt = X E2M S 10T 2P| US Lot= Aoz, IR

A2 OME 50| R 8% 02 0|3&|0f ECt B2 BIIHAIE HEJCt= 22 oot

{“’tak(”t‘1 GDP J(I—’F—) [ = SEUH(Z 2R X2 2 A2 } X 100

EX SHRMAEEE MALY EHDB-EAH80], HA0] | = SMAX|4( https://www.kpc.or.kr/Productivity
/_PopupStatisticWord.asp?skey=sCode2_2)

o MEF
- RIPHK EEENE (=

B, 2489, A571e XY d § 7TEr Feble Au| ATt 7| AR, Fet ' Ve

Az JHFAFY L5 B4 A= A 593 5%t A&8iA] S71skaL = v
5o
ABIAY Y s A A= AL Qe T3 2015W2 7|02 B FoF A

88) 4ThAI2006), 4 #(2019), AAE 2)2021), BEH 92016 F9 ATEIA, BIAYAZAN016
¥-2010W), SIS, L BAR A (71 712)(201649~20208), TR, M5 AL
A EA R R HC020), TEEY. NS 2 A 0159
2019905 AR - 71ek g 24 H 3]

M2 - Aty B 2l U S Mo HIH 47



1 AEuat Sl ol 27

. MUY ML LSUMYOR M 4 g

. MY L5 3 LSS ES AI0]7| (20 mSAYAHY RToL FFEOI Aio] by FCHol T
Mol pAh2 2498

=4 : 282H2019, p.55)

[F 2-21] =S WARRI (AR |F) | (2191 2015-100)

1= 2016 2017 2018 2019 2020
A8 106,56 1181 1124  107.9 104.0

[= o
MZ 15t A 7|E Tst712 AHIA 94 .4 96.5 96.7 924 89.8
e

7Bt HEZ, A5t & 7IEAHIAY  86.2 82.3 710  69.7 61.3

M= 1029 1063 1075 107.9 1127
H Y ENA 102.1  101.0 104.0 107.1 116.6
HEE DT2IUY, AAY 53
HEENY o 1 A 103.4 1117 1069 1060 96.5
e e
HEAMH|AN 1041 1129 1133 117.0 123.1
) 27| Hl0|E{Q A= H|0|E & A= H|o|EZ 2
EX: SHERMMEEE CESMANX|4(2016E~2020) (https://kosis. kr/statHtmI/statHtml.do?orgld=344&tblld=
DT_344N_1D8A_AA&conn_path=12)
FUY 195 TS ekl 2] s 59 AN 1,
ek gl 71 T AEjAQ]o] A2, FE-SAIPET W), ol 11vE eERE&4

[e) [e)

RS o
o] Wtk A AuRitt. Eeh, AlRAT HEEAIU2 A 5E Bt FIHA] =54
AV A57E A& S7FstAL Qs W, A Y] 920179 AA e Hjm] 24 7t

) QT

0209714 Al A48l ik, A2, Wot ol 7le e AH|A] HA] FLs)t

[ 2-22] FIPIR| =S LS Xl vl

rolt
i
[\

(&9 : 2015=100)

= 2016 2017 2018 2019 2020
A8 100.0 1064 1027 982 97.3
Tz, 0ish 2 7|& 23 MH|AY 98.3 101.0  99.1 95.1 93.2
M= 1029 1077 111.0 1122 1165
FESHY 102.1 1069 1063 106.2 107.8

) 2718 Hlo|Eet A= H0|H & HEE H|0[E=Z XY
EX: SHEMMEEER LEMAMX|S (RIP71X] 7|%)(2016E~2020'3)(https://kosis. kr/statHtml/statHtml.do?orgld
=344&itblld=DT_344N_1D8B_BB&conn_path=12)
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20209 % SRE7] AMAE QIFRZES)S AT HH 715 71, Aol 9 7]e 75} 7]
& AHIAAY] Q1 HEEo] Aol vlel ot Y E 2, 25 71% TR AH]
A% B QY K A4S A&sA] L Qlom, T 52 A 4 QIS5 oF

7969000 STIEE. ESE 20161 2019W71A] ARJHE QI FLEE 0] 271 32015 H| WS
H, A2H2 20154 tHQIFREE F 30% 74 §HH, -G oF 16% 9Vof| Z21tt.

H 2-23] 2020\ 57| MAHE QIHEZE H|w
=2 S2(F) SE(F) 2ZE(%)
| 12,320,546 238,002 1.9
DS/ S 3,211,208 68,017 2.1
Fak~ i 1,042,024 12,710 1.2
B aty 377,950 3,832 1.0
T2EE SAY 664,073 8,877 1.3
TE, 2tet 2 7|E #E MU|AY 876,075 13,251 1.5
Z1Z 718, AIX|L01E L 7|E} 25 | AHIAY 251,408 3,761 1.5
7|Ef HMZ, Mot H J|E MH|AY 32,698 1,340 3.9
Z) ©9] 0]200] BHS L] S| 82| $X|7F YR[SHK] 42 & US

EX: 1258 XSHEAMYR|cSBTA-AAE - AP H(20209 2/2)(https://kosis.kr/statHtml/statHtml.do?orgld
=118&tblld=DT_118N_DEN041&conn_path=12)

(2 2-24] L1 QIHREE 50| H| (1912 %)
T2 2015 2016 2017 2018 2019
TR 24 25 2.3 2.2 2.0
DS/ S 24 2.7 2.6 2.2 1.7
Fa~ 1.9 2.1 1.7 1.4 1.6
S8 day 1.7 1.5 1.9 1.5 1.1
HZAE A 2.0 2.4 1.5 1.4 1.8
M=z, atst 8l 7|s 23 MH|AY 1.9 1.9 1.8 1.7 1.7
& 71E, AXHOE & 7B e [ AHIAY 1.9 1.9 1.7 1.5 1.7
7|E} T, WSt A 7|E MH|AY 3.6 3.4 2.2 4.7 3.6
F) A= oHE7| 71E 21 é%% Hlmgt
EX: 12-SH. XZHARAR| S TA-AMAH-FRE(20155-2019H)(https://kosis.kr/statHtml/statHtml.do?

orgld=118&tblld=DT_11 8N_DENO31 &conn_path=12)

89) @Ol FERALS A3t 1A 1 F FEUL vle
90) {1 AM #5904 + (AEY FE50Y + 25 71E, AU 2 718 37 MHEI2:)x 100

91) 20209+ Aol ‘A& 71A & ] =2’ o] F7}=]o] 2016WH-E 201997HA] ] 57 4t
G UAHHEZE FolE v u

=

M2 - Mty Hat ol S Mo YEmE 49



[H 2-25] =N 2 SAK: (LelE) (249 /et
= 2016 2017 2018 2019

HEZA 0.0044 0.0040 0.0040 0.0041

HEMH|IA 0.0084 0.0081 0.0081 0.0083

o 0.0036 0.0035 0.0034 0.0034

HE 0.0024 0.0022 0.0021 0.0022

HEEMY 0.0038 0.0037 0.0037 0.0036

F) (& SRR/ & HEH)S Soff 1#0H40| I1ES 2ol LRt SAKISE AlLtEt
X BES 2(2021, p.30,34) L SHY. HIAILMZEAN2016H~20195) A= - L AE AR, SAK L OHEAH
(https://kosis.kr/statHtml/statHtml.do?orgld=101&tblld=DT_1K52C08&conn_path=12)2 Z115t0{ Xt

O SIX0| HSES 00| Hi= AJAF 1}X{92)

By
J.L)f
;
1A
1o
P
iR
flo
u)
i—'s
fu
<k
B
ut!
i)
u
4
2}
(i,
T
0,
[r
N
_IE
il
it
=
3
”
0
H1
41
=

AR 2 A5k A ARIASAL 5 2 B4R Al vhgo] Az
¥ @

& 27} 25%, 50%= gl QP

N

[ 2-26] Al A RiaH 2 $8H202014 71%) (©91:9, %)
. R M T AbL XhsH

e MoKt  HIE  AMMXE HIE WX HI8 MUK HIg

Y 2,753 2.5 424 20.6 141 0.2 8 0.9

HE 28,840 26.6 469 22.7 23,127 25.0 201 22.8

A8 26,799 247 567 27.5 24,617 26.6 458 51.9

M7I7tA =2 105 0.1 9 04 87 0.1 2 0.2

92) 77178 £1(2016, p.8)2] ‘AHAS] EF H1

50 ADIEZS Leist B U HE 7|8t $H50] 25t g7t



T L4 Xhioh ARl XHSH

=

- XHsHxt  Hig Al HIE XHsHxt  HIE Algxt  HIE
20 SHY 7,251 6.7 150 7.3 6,504 7.0 67 7.6
A 1,030 1.0 17 0.8 1,004 11 16 1.8
7|Efe] At 40,573 374 399 19.4 36,008 39.0 122 13.8
7|E} 1,028 1.0 27 1.3 895 1.0 8 0.9
A 108,379 100.0 2,062 100.0 92,383 100.0 882 100.0

1) 7[Et| A2 A MHIAGCRE X|HE= £ ANY, B2 L AISISXIAY, SA-=8/ S0| I 0] S

F2) 7|El= 0g, =€, 8= Y

Z3) At RHoHAL 2 ALUR} gk H|WE ol TR XHoHAE 2 ALKl CHSH AIE RHSHAT, AIYRIL| HIES APIEIRH,
243 %WWEI(HIM greEdt

EX: I2LSE. (2021). HARIRAI-2020H MAXHGHEIEH2020. 12 2L AARHoH LIS https://www.moel.go.kr/
policy/policydata/view.do?bbs_seq=20210401122) £ p.16, 182 Z1510] ZHA

olfet B3z 4@ fFaaet AdHE . 20184 AR AL 2AI

= A2 o] vis] A A W AH 84 HlEo] il Aol e H ZEAY]
TIe Wk ol A Y 2lAd el vlE SR o]ofA FA1A aed skl d

[ 2-27] Aeiaiae] (20174 71%)

o AT W 1A EXf ofF AEeE 22X

T A=) AS(%) AS(%) A=) 2EXEE) BHF)
T 5,219 29.4 70.6 1,634 97,504.94 63.56
M= 2,015 26.8 73.2 540 38,114.15 70.60
AMH|AY 2,155 8.9 91.1 191 10,125.58 53.05
o 1,049 76.6 23.4 803 49,265.20 61.32

F) MYE 21, M, F, S, U0 SiAf- 2, UH|, 2 S 0| = HAh 52 /0| Uz HAE U

EX: EE.‘ C,JJEHJ—EF AAOPHBZAMENTAL, QAL HAM|A 2| 2 (https://kosis.kr/statHtml/statHtml.do

?orgld=380&tblld=DT_380004_A024&conn_path=12)

O
]
i
rx
e
rior
o]

Hot

AZAIAL AL 8t o et S oy 2 Akdoletal & 4= ok ARi s
oA Aok 71 89] o] WAl o qA] AREfo] 37] fj&o|t} 20199 ‘H=H|7
9 9 2] FF kg0 2, FE 520159 ~ 2019% )%J A H7 &

i)
Noox

i)

93) A4 @9 W3t BU B Fotar, AMIRPA R A E ot vt 913t 7| 2 AR E H 5] 9%t
ZAR AT 3E R 7P HE 2ARIR (2018 AR AFRIRPA R A 2ADE 245 2018
| RAOIU RARAHO] 20170E 2 S HlolElE 20174 7I& Hlo[€d / &4 - BAK BAEEA
T2 AP R A 2 AKhttps://meta.narastat. kr/metasve/sve/SveMetaDcDtaPopup.do) 31l
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o] A&shM S76I=t ol F A7 209HE0] 7 . 20199 o= A
Al #7122 oF 44.5%F AAIohs A= YERdT

[E2-28] 7|2 SFE LY 32

¥
o

0

g I (91 E/Y)

= 2015 2016 2017 2018 2019

MEA M2 51,247 53,772 53,490 56,035 57,961
MY HHEALEA TV 12 165,305 162,129 164,874 167,727 202,619
AL L= 198,260 199,444 196,262 206,951 221,102
NES R 13,402 13,783 14,905 15,389 15,656
A 418,214 429,128 429,531 446,102 497,238
) SEA WIS 2 YELT|E, MGTYELTIE, SAFYEHT IS 2F ZES +XY
F2) XM 122 AMLEREHT IS0 o =H7 IS S Zeet XY

EX: 2ER, =RFSH(2020, p.9)

i)

171287 ofu} ol v A] &8P vl w2, 2017 WA S2AP9] 2shd

Z4o] oA &H]9] 22 ARSI AL A2 o A] Au|Fe] A SVt
&2 F<E3] STkl e 201395 HiH] 201619 =9 AU A] 4:H] A+t S/
3.0%%0 W, AP 7.5%= A é}ﬁi‘:} 2.58] 7k EH. ol AA7AIE o]
A] 48] 7o) 3l ALz A= ol RI(A) BlFe] g2 AE7 A

o
s Y RN

)
==
=L

[ 2-29] HS'E OflLiX| AH| 35 2 0| (T2 1H £, %)

OfiLAX] 28| AYz 32
1992 2001 2010 2013 2016 '01/'92 '10/'01 '16/'10 '16/'13

HI

SEHOY 2,268 4,487 3,434 3485 3320 79 -29 -06 -16
HMxEY 45,947 74,875 97,989 113,820 124,600 5.6 3.0 4.1 3.1
A48y 591 1,018 1,449 1,556 1,935 6.2 4.0 4.9 7.5

A 48,997 80,522 103,017 118,991 130,010 5.7 2.8 4.0 3.0
EX: X ZH AT 2/(2018, p.149)

or

94) UBALR Usfo] W= SE ol4e] W%/ B4 : BA. AR ZLARA UG EALEA
S(https://meta.narastat.kr/metasve/sve/SveMetaDcDtaPopup.do)

95) 92Ut} A 40550 that ol A|4H] Ae|E setstel 27t vl ga Sl WA xRS
o) ek Aol SUE AL o Sl A

96) 474 523 20109 374,904l 4] 20164 465,296HHE QBT 3.7% Z715199.0H, 2013
A~20164 7|17+ 5 ABT 3.9%2] S7HIE UERY / E4: oHAFA A7 212018, p.165)



O diapy & 2AHE0 OE A &4 2y H 28X 2F 71

A%2 8% 9 Fe7t B BANAUA DALMY F2HL AR AT FAlo] 4
3 A 2p49] ofel g 1. B8 AR Akl ), A19297]A
S

= AN 8o SRS, e, 0.7 591 54|, SAR ojde] AAMs} ot
2749, A2 71%, 3 5 Ao TA 8 1 ARV 95 59 At 9l

% Q=S 11 Qo] A1 3ol AL o1A7} g Az

A0l e F5EA &S T AP0 e AT St ST
= 7] ADET TAM] 9 A EC] FoAe Aor FYsieH, AR 55 AS5T
AR2 oF 7%7F Ri7go] AYBIRIAL, = I3) Z2EAM]9] 18.62%7 SE A= d
tet.99) oj2fgt AAMAG O whE S axte] B 7HSAIE 4 31, Yot

0o

B AR : Ao AE0) e ZARE &4 Al
- &2 57 SR EX|FEIZANLH) ST HAHABO R oF 64002 A 0] 4r2| 0|40 \HFH|El HO 2 2ol

SR TAF ST AHZ0)| M2 M, 201518 7REE 20201 627HX| 5142 & 16771 TR0 A & 5082AH2| M|
H}ACH,B'H _g” I-n#-;l 3)10| A-Ij:"l:l1710| HEFCI!
= Bl Yo ZALS| A& HAFHE of 7280632 UO|U=L, HAHAS ot HH HAFHES of 8%
4500 902 oF 643304 29| +AHﬂ| ZItoo] LAiRiCt o] B M| Zof

1z
0=
ro
O
>
o
ol
o
12
rlo
1©
~ J
a2
w
=

£X : 0|2S(2020, 1028 7€ 7|Af)

AAEA AAEA 891 BT AFATEEE 9], 200904 £
YAl Bl AAFAA AR 1S ok
AR VS B Aoz st glek100

O 7152 5K 20 (2 AHIR IjeH 2 23y

AYATA714: 9], 201600 T2 52y g B2 2o] e 0]27]714) L] 74

oA A, AT, eI LESIe] 1 AS@ITHIE FAAYIE B L A4
Ao B 4 Irh10) Rk A3 BAjRo] Aol Bz g AAMeh 2 A3

97) (AFellh AL LR 1A FA LG A540%)
98) oA 21(2008, p.363-369)
99) °]9IA] 2](2008, p.368)

100) AAH7 T Al ARE7E 2584 02 AA| 1 F 42.09% S AA|H= Aoz Uehd. / &4 1)
438 21(2009, p.51)



wo] BAB0] ALg7H Ei WATHNE FhaAl7)E %@_ﬂ Heye Ao R B
% 9Tk 100 %, A%E A B BAe
QFA, 7% 5] Ago] WASH= Aolck,

oj2fgt U&E=2] shA= AA|, AlF, FAIEY A0l A4 okt o] f= WA 4
Ut AV s ASES] 1, 5 5= 1LEoHA] ¥ 3, AR 52 AH5HA
U AlS/E B4E5] HESHA] ghoh iAok, Aled stk 3 B A9 AEA
| P&t SRS, AR E]7F A= o] Fof 2| %] grol ARttt f-A] e} kAt
+ o 23], Ak, AlY 5ol vlgstal Aol B35 A5 WAYol | = gitt.103)
SHH, F-5F89] ShAto] thgt APA-HE5A 2, 2020, AE=F 2, 2020)°] TW=H,

S5 A715AL BESAZAL Z1ASHIBAL &AL 23BA SOl A5E
A9 SR BAEEC] 7 & A 08 YT ol S5l tigh sk ES
H| W 3F Ao AR AEE FollA] ‘T8 o] ZA[5l= Hl&1040] 7P o B & A4
A= ghefjsfal 9] of 2|7} et o]2fet HASFTAL SAL A Q10 2= AET, AlE
B, THAZ, AR B W 32 &9 53 HQIoE FHil gtk

fu
>,
OH
_IZi
Tl
U
il
4>
)
fr o
R
o
0
19

of

)

)

o

s sl 4 A %14% B 0% A471 33% oV A 109

[ 2-30] Z¢) 2|22 W3} Q&Y M7H AY 3y

mal 5 U 0[2(%)
RHANS 406 337
AAZO0IH(BA XY, LR DAS & 398 33.0
SHAtE S X[H- 2 237 19.7
AHRLL| FHAARZ 215t A 2faHH| 93 7.7

101) 714 £J(2016, p.5)
102) F4+H2004, p.5); Y714= £(2016, p.6) AI-&
103) £%3 2J(2020, p.519)E Farsto] 24

104) 7478 8= I5E d% A 0= 2020971 A& Lﬁol 4609 o508 HA| 7287t
o529 2k 3% 7‘]'1] ot/ EX 2ENEE. ASERA-8EE A5E
HA3K https://kosis.kr/statHtml/statHtml.do?orgld=116&tblId=DT_MLTM_522&conn_path=12)

105) $H=AHAA(2020, 6Y 3¢ BEAR)

54 ADEAS MYjst RE 2l M= 7|9 =50 2E o7



ool 73 () 01E(%)

SISO AH|E M0| 5) 26 2.2
LS| (MR 7H2H) 15 1.2
7|Et 31 25
2%l 1,206 100.0

EX: SEAH|XI2I(2020, 623 HEALR)

O AIRISHZ B0 TSt ADIE Y| 9 015
QLA AL Aol mE T ARSI W] T2 AZ41el0] Wt o)X F8a Ao
= sjolglr}, Teju A4 AEAl0] A7) &

A 22 vIESITh ARRPE 4R AR 71 o] 8-2] B AR I B Y(oT), S

= A58, aeole 714, ABAS 714, 3pTHUH 714 ol8-5o] A4 AL, 7}
3} 9 7]4 B A B e Hof Algjuct vt
[F 2-31] ME 4x1 MAY 71& 0|8 & (91 %)
a5 loT 7| 22LE WOy BIXs 3D
HAd|A HRE 71& Y MHlA  ZEE
ST 7.5 9.2 22.8 5.2 1.3
M= 17.2 28.0 7.0 2.3 6.0
%Q; S ssd /=S HR 8.2 255 5.9 0.6 0.1
44y 5.1 11.7 2.3 0.3 2.1
Zof 2 A0H 16.2 25.6 12.3 2.6 1.1
2+ ¢ &I 29.0 20.3 8.3 7.1 0.0
=3l SAEY 18.1 8.6 7.6 2.1 0.0
HEEMNY 16.6 45.3 23.1 10.5 2.6
=8 ¥ H3Y 13.6 39.0 34.7 14.2 0.3
23y 8.9 19.8 10.7 1.2 0.3
TE, U5t 2 71E MHIAY 12.7 29.3 13.5 1.8 3.7
ArGAlG 2], AEXI2 2 MH[AY 9.1 14.8 7.0 0.5 0.1
WSMH[AN 12.6 24.6 1.2 3.6 2.3
BAY 2 AMSIEX|MH[AA 8.5 22.2 3.7 0.2 43
O, ARX 3 Of7F2E MH|AY 19.7 21.1 9.7 5.7 0.8
22| 3 7B IHRI MH| A 21.4 32.6 12.0 3.7 0.5
) 201611~2020 S AFEQIEY 717| L MH|A 0| &5 £0|5 HwE & U= HED H|w e
EX: s |aFEEME 22020, pp.107, 109, 117, 123, 127)S 2156104 HELEI XY
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| — : | AN R )
o [ CAD, BIM, - |
- ‘ | AGE 7% HEHE -
HEZ 5 - | P HES
il 2 | On-Site L S,
| A Jeeail [ EMAEE |+ Hze% eERR . SiSMuEABTEOSY. o4 39
= . mER ! AL, 2= &5 s IHEY
Lz e ‘ + B R - Bz omE, SR FEZ ] 5/
L, Conm ) B
I 70 S S HA GY F Ee | SHEMEE AR T o 20,

A, 2=

HGUEN Y EE S, ASHBANY AR RN Rs RE

HE S0P HEANHYES ot e ol U EAER) S

20| ST 2 B YOIE 2R, BA O3S

T ObE =3 2] A, A Y OE, 2 A B 2 2 =22
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SUMMARY

A Study on the Smart Architecture
Industrialization Model and its
Institutional Basis

Kim, Eunhee
Kim, Sangho
Cho, Seaeun
Ryu, Jeyeon
Oh, Minjung

1. Study Results

This study arose from the need to respond to the paradigm shift in domestic
and foreign industrial production and management based on ICT combined with
Fourth Industrial Revolution technology, and to improve production methods in
the existing construction industry, which is labor—intensive and harsh on the
environment, while improving building performance and service provision. As
a strategy to achieve this purpose, the study was conducted for the purpose of
preparing a smart architecture industrialization model and system expansion
plan. To this end, the current status of the domestic construction industry and
tasks to respond to changes in the omnidirectional industrial paradigm were
reviewed, and smart architecture was defined in connection with various
concepts corresponding to smart architecture. In addition, the requirements
and strategies of smart industrialization were investigated based on other
industries, and implications were revealed to present a smart industrialization

model of architecture. Finally, the institutional means required for the
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implementation of this model were examined. The main results of this study

are as follows.

O Changes in the Domestic and Overseas Industrial Environment and
the Focus of the Construction Industry
Referring to domestic and overseas major industry forecast reports, in the 1990s, as
the need for discussions on the knowledge—based economy rapidly emerged in
Korea and overseas, a consensus was formed on the importance of securing new
technologies. In the 2000s, discussions on the reorganization of the global value
chain took place, and innovation—related policies for the development and
application of digital technologies were promoted. In particular, recent industrial
policies are focused on the modernization of existing industries and fostering new
industries, and lack clear boundaries between manufacturing, the service sector,

and different industries.

In the construction industry, changes in production management methods to
improve design and construction efficiency are emerging. The rapid shift in the
industrial paradigm based on the digital economy and digital capital have given rise
to the need for innovation of production methods in the design and construction
processes in the construction industry. By utilizing a digital data—based target site
analysis program, BIM, 3D printing, digital twin, etc., standardization,
modularization, and productization are also being implemented to streamline labor
and site—oriented design and work in the construction phase, and to facilitate

linkage with a wide range of industries.

The introduction of new technology is expected to not only improve productivity in
the construction industry, but it is also expected to enable the creation of new
business models incorporating the technology. In addition to this, there is an
increasing demand for improving socioeconomic functions and the value of
buildings created by implementing new industrial technologies. Improvement of the
value of the external environment surrounding buildings has also become an
important consideration in addition to convenience and cost reduction for facility

users, and improvement of physical performance such as energy and safety.
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O Current Challenges in the Construction Industry Resulting from
Changes in the Industrial Environment
According to industry statistics published by Statistics Korea, the
construction industry accounts for a very high proportion of the total economic
activity in Korea, and its significance continues to grow. In fact, the number of
businesses and employees in the construction industry has been continuously
increasing over the past five years, and the scale of revenue has also been
steadily increasing, resulting in an increasingly growing industrial scale. In
addition, when looking at building permits, construction start, building status,
etc., there is a continuous demand for construction, and there is a high level of
potential for employment and added value in the industry, and a potentially

high impact on other industries.

At the same time, however, productivity in the construction industry is
relatively low. The labor productivity of the manufacturing industry and the
information and communication industry has improved over the past five years,
while the labor productivity of the construction industry has decreased.
Compared to the manufacturing industry's labor productivity of 112.7 in 2020,
the construction industry recorded only 104.0 and the construction service
industry only 89.8, indicating that the construction industry still relies heavily
on the labor force. In addition to productivity, objectivity is lacking in
decision—making systems in the design and construction processes, resulting

in changes in design, delays in construction period, and numerous disputes.

In particular, in the construction process, workers have a high risk of falling
victim to industrial accidents and consume a lot of resources, so it takes a lot
of money to manage and control risk factors, while the amount of waste and
energy used during production is also significantly higher than in other
industries. Ultimately, such problems can only be considered in connection
with the problems or limitations of the production structure and methods of the

existing construction industry.

Based on these points, four major challenges faced by the construction
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industry are presented. First, there is an urgent need to transition to smart
architecture through the commercialization and diffusion of more efficient and
productive smart technology, and data collection and analysis are required for
this purpose. Second, it is necessary to promote the convergence of
multi—sector industries by utilizing smart technology, improve the building
production process and quality, and improve the level of service. Third, in
order to build a digital—based industrial innovation market, it is necessary to
discover new business models and cultivate human resources who can respond
to market demands. Finally, it is necessary to expand the role of
governments, such as in active R&D and corporate promotion, to expand the

market for new industries.

O Definition of Smart Architecture

By referring to the current challenges of the construction industry, examples
of architecture and other fields applying smart concepts, and the results of
surveying/analyzing smart architecture cognizance and requirements, the
concept of “smart architecture” is broadly interpreted, and it has been defined
as a more expanded and flexible concept, including services related to the
production, distribution, and consumption process of architecture as a product
for industrial activities. The values that smart architecture should have are

mainly divided into five categories as derived from the research process.

First off, the definition of smart architecture, which was narrowly interpreted
in previous studies as ‘buildings’, which is the final product of the construction
industry, has been expanded to the ‘act of building’ as an industrial activity
covering all stages of production, distribution, and use of buildings. Second, a
collaborative network of ICT —based smart technology companies is needed in
the physical environment of the existing construction industry. Third, a
physical and digital environment in which automatic data analysis of buildings
1s possible must be created, and fourth, using smart technology, it is possible

to create manufacturing buildings and economic and environmental values.
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Finally, smart technology is converged and connected with buildings to
improve the quality and service of buildings, and to improve the quality of life

of users and enhance the level of urban space.

Reflecting these points, smart architecture has been defined as the
"planning/design/construction and maintenance of buildings by combining ICT
and digital information—based smart technology to improve the efficiency,
productivity, and economic feasibility of architectural design and construction,

and to improve the function and user service quality of buildings".

O Direction and Tasks to Create a Smart Architecture Industrialization
Model
Industrialization models in other fields largely consist of public support for
industrialization, institutional devices, and activity systems of actual
stakeholders in the industry. The characteristics and implications of these
models can be largely divided into five categories. First, the target of
smartization must be converted into a form that converges not only the
production process but also related services. Second, as a policy, it is
necessary to induce a self—sustaining smart industry ecosystem by supporting
the front and rear industries linked to the relevant industry. Third, an open
cooperative network between SMEs should stimulate corporate innovation.
Fourth, by building an open Big Data platform, it is necessary to activate the
development of products and services using industry—related Big Data. Fifth,
institutional devices essential for smart industrialization should be operated
together. A support system for promoting smartization should be prepared
along with the provision of systems for areas that are not in accordance with

the current law.

When referring to the current challenges, concepts and requirements of the
domestic construction industry, and examples of smart industrialization in
other fields, the industrialization model for industrial revitalization of smart

architecture can be set based on four main aspects. First, the objectives of the

Summary 199



smart architecture industrialization model and the target market should be
determined. This means that it is necessary to set the targets that can be
applied for smart construction that introduces smart technology to the
production methods of the existing construction industry and to set the

objectives to be achieved.

Moreover, in addition to existing traditional architectural services such as
architectural design and construction as the main industrial activities of
construction companies, it is possible to induce the participation of specialized
companies that can develop and utilize smart technology for each construction
phase, establish an industrial ecosystem where various industry stakeholders
can converge/collaborate, and establish an open platform for exchanging and
communicating technical information. Finally, the scope of public policy and
institutional support is determined. In the initial stage, it is necessary to
support technology development and demonstration through R&D projects,
etc., continue to promote policies for fostering manpower and specialized

companies, and reorganize related laws and regulations.

In this regard, the vision and objective of revitalizing the smart architecture
industry can be discussed in connection with the shift in the industrial
paradigm identified during the smart building concept setting process and the
task of responding to the immediate challenges of the domestic construction
industry. The key here is ‘production method innovation through digitalization
and standardization’, 'sustainable production' based on this, and 'improving
building quality and service use' and 'quality of life' as a result of this. This is
the vision and practical objective of the smart architecture industrialization
model. Based on this, establishing an industrial ecosystem capable of
convergence of the existing construction industry and smart technology;
establishing an industrial ecosystem network and user service provision
platform; and securing an institutional support system, were set as

sub—strategies, and the detailed tasks are presented.
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O Role of Each Subject in the Smart Architecture Industry

The client of the smart architecture industrialization model plans and promotes
the business and provides funds. The demand for smart architecture is
expected to occur in industrial facilities, educational welfare facilities
(medical facilities, schools, etc.), and residential facilities, and this can be
presumed to be due to the need to install and manage sophisticated facilities.
The client’s business plan leads to the provision of new businesses and jobs in
the market. It is necessary to plan and place orders so that various
participating entities in the new industry can develop business models and

create economic ripple effects due to the shift in the industrial paradigm.

Business planning and ordering induces the participation of experts and
companies in related fields. Since smart architecture uses a much higher
proportion of ICT and software than existing construction industry activities,
the participation of the relevant experts in the design phase is essential. In
particular, in the design process, the requirements and potential of all buildings
should be checked and optimal alternatives should be identified. When
considering facilities requiring smart architecture (industrial facilities,
medical facilities, etc.), the use of a computer program capable of simulating
numbers in a wide range of scenarios due to the complexity of the construction
performance level makes it possible to enable more accurate design, which in
turn leads to maintenance methods in production, construction, and use of the
product. Therefore, in cooperative processes, more efficient and functional
construction alternatives can be identified and can be used as a stepping stone

for the establishment of various industrial ecosystems.

Public institutions operate smart technology platforms and systems. The role
of the public sector is to provide various smart solutions to stakeholders in the
smart architecture industry by creating new jobs through nurturing companies
that make up the smart industry ecosystem and participating in direct ordering;
managing the quality of smart architecture by evaluating performance and

providing incentives in the smart construction process; and building/operating

Summary 201



a smart architecture technology and service platform like in other industries.
In addition, data on building production and use data are collected from
industry officials and building users, and these can be linked to the collection

of Big Data for re—creation of new information.

Users provide the demand for smart service and provide information on the use
of buildings. Building users receive services in such areas as safety,
convenience, and comfort from buildings created based on smart architecture
in a more technologically advanced way. In addition, the users themselves can
control the environment of the spaces they use by using smartphones or ICT
devices, and relevant information can be provided to the interworking system
of the smart technology and service platform. Meanwhile, smart architecture
can record and collect data about the environment surrounding the building
regardless of the user's intentions, and likewise, it is possible to provide
related materials to the technology and solution platform automatically. The
data provided in this way can be converted into Big Data through a smart
platform and a linked platform and can be used again as data for the production

of new information on the construction industry.

O Proposal of System Expansion Plan for the Smart Architecture
Industrialization Model
Based on the policies on the legal system related to smart architecture
presented above, four institutional alternatives were suggested for the
operation of the industrialization model. First, referring to the existing building
certification/special case system, a smart architecture certification system
that reflects the characteristics of smart architecture is introduced. Smart
architecture, which can measure and evaluate digital information—based
performance, is linked and utilized as a certification system, and it allows
users to determine the level of smart architecture for each building
environment, and as a result, provides a foothold for gradually spreading the

industrialization model in the construction market. By referring to the special
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provisions for remodeling under the current Building Act and the special
regulations applied to buildings in special building zones, executive power can
be enhanced by linking with incentives that can be provided upon acquisition of

smart architecture certification.

Second, the standards of existing building and construction laws related to
smart architecture are revised. It is necessary to actively introduce ‘smart
architecture’ regulations into building/construction—related laws such as the
Building Act, Framework Act on Building, Act on the Promotion of the Building
Service Industry, and the Framework Act on the Construction Industry. In the
Building Act, the concept of smart construction should be defined, and
measures to activate smart construction design techniques and technologies,
smart construction technologies, and convergence construction technologies
should be prepared based on the Framework Act on Building and the
Framework Act on the Construction Industry. In addition, so that the safety of
buildings is not threatened by smart architecture, building standards for
structure, fire, and evacuation safety set forth in the Building Act and
subordinate statutes should be added. In the Act on the Promotion of the
Building Service Industry and the Framework Act on the Construction
Industry, related technology, performance management, and professional

human resources development should also be revised.

Third, policy pilot projects for the diversification and expansion of the smart
architecture industrialization model should be promoted. To this end, it is
necessary to secure an organizational system that can establish and implement
comprehensive policies that can be linked to other fields by establishing a
‘Smart Architecture (tentative name) Committee’ within the Fourth Industrial
Revolution Committee established and operated by the government. In
addition, it 1S necessary to develop and reorganize the smart city and smart
building certification standards together to enable smart city linkage projects
described in the Act on the Promotion of Smart City Development and Industry

currently in effect. Finally, it is necessary to first apply the smart architecture

Summary 203



industrialization model in the public sector. In other words, the public sector
applies the smart architecture model first and integrates the relevant
certification system in phases to promote a policy for establishing an
evaluation operation system that encompasses related planning and

management.

2. Future Tasks

O Development of Smart Architecture Performance Measurement and
Evaluation System
In this study, the introduction of the smart architecture certification system was
proposed as a short—term strategy for implementing the smart architecture
industrialization model; however, detailed regulations on evaluation indices,
grading, and evaluation methods for certification were not presented. When a smart
architecture business model is decided on in the future, it will be necessary to prepare
concrete plans for the operation of the evaluation system and certification system for
each type. Just as the intelligent architecture certification system divides facilities into
residential and non—residential facilities, or assigns grades according to detailed
items and evaluation criteria for each planned field, the evaluation system of the
smart architecture certification system should also be configured differently
depending on the purpose of the building. In this case, the system can be divided into
the common requirements of the unique characteristics of the architecture, that is,
performance, manufacturing, and commerciality, and the requirements for each type
of architecture. In terms of smart service production, it is predicted that the
proportion of spatial and structural planning will be greater than the current

intelligent architecture evaluation standard.
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O Smart Architecture Business Model Development by Building Type

In this study, smart schools were briefly used as an example among the types of
construction projects that can be implemented based on the smart architecture
industrialization model. When considering the spatial characteristics of unit modules
or facility conditions that require cutting—edge educational equipment, smart
schools have many advantages as a smart architecture business model. In particular,
in the recent situation in which the proportion of remote education has been
increasing, smart schools can be a suitable test bed. Facilities with similar conditions
include hospitals, apartment houses, and hotels, and other commercial and business
facilities can be commercialized as smart Architecture by level. In addition to the use
of smart architecture, the entities involved in projects must also be determined, and
smart architecture requires the participation of experts in smart technology. In the
current building laws, the roles of architects and construction engineers are limited
1In construction projects, so it 1S necessary to prepare standards for the establishment
of a collaborative network for each type of smart building project, and to define

roles, responsibilities, and authority.

O Research for the Enactment of Special Laws for the Revitalization of
the Smart Architecture Industry
In the policy proposals of this study, the enactment of individual laws specific to
smart architecture is presented as a mid— to long—term strategy for revitalizing the
smart architecture industry. As shown by previous studies, the construction industry
accounts for 4.5% of the country's GDP, and is an industry with high economic
impact in terms of scale. In addition, it is directly related to the quality and safety of
people's lives, and it is a symbol of social/national identity. Considering the
omnidirectional changes in the architectural environment, the proportion of smart
architecture is expected to expand gradually. Therefore, based on the phased
progress of the smart architecture industrialization strategy in the future, as a more

comprehensive and comprehensive mid— to long—term industry revitalization
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strategy, a study on the ‘enactment of a special law for the promotion of the smart

architecture industry (tentative name)’ is also required.
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Smart Architecture, Smart Architecture Platform, Smart Technology, Industrialization Model, Industrial
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