o _ i ISSN 2635-8875 / e-ISSN 2672-0124
AREAAT A228 A122 pp. 77-96, 2024 DOI : https://doi.org/10.22678/JIC.2024.22.12.077

M2 483t 5 YRY MUF X|%0| QEEF Mol

Su7¥, 2E”

"ZS|fetn 2Nt Sy, 2Bt AH0HE 4

Input-Output Analysis of the Distribution and Logistics Sector in
the Yangtze River Delta Region of China

Lijia Lu', Dohoon Kim?"
IStudent, School of Management, Kyung Hee University
2Professor, School of Management, Kyung Hee University

o Wl $FEF AL Tedl 4ES A A Yol EUA FIY 750 B 32 Yol A 4ge Ael
Entel(ast-mile) S525 T 21471 ol% $3744] AAol ZA) 7lelson, UAd sAle]
2 714 Bo] WAl FEYY SRl BSHL olo] ek AAHS £4e SRk £ @7 20009 oIF 200] HAF
B30] SAERILS SO T HEBF HHO WA e A%io] 521 JS FYAEEA(nput-Output Analysis, 104)
2 Hg5to] A5H0 2 HEshe gy folo] 3o ARG, B4, AstIANE FAOR,
A5t 2011 591 ehAEulle] g LAGORA G o AN ofje B el Wtel S At 2
Enfd §5250] W55 9 B2 Aste] I0AZ A 839tk 1 23 shasnidle] HAERIAS v)E
@ 7IeF §5ER %50 B 2P 33 52 5l Aelo] Zlofeis B B4 Acke A SHelstelch, e, Ty
AT AHETE B9 e A1) Wi AAH 0 AUsHs AT T S Slstgie. Aoas 200] Wgk A5
A0 Wi} Fol g BARORA Aod A4 A9 T BT BISHE ojsishs o] ST AR WSk

r&‘
;; g
-
ojN
Jﬁ
é

i
:%
II._,
s
‘o
o)
°

IIE : T e AR, BB REER FUAEEA, AirE ey, SOPRA R ay), AN day), 2
F Ayt

Abstract The modern distribution and logistics industry goes beyond simply delivering products; it supports
almost all industries and builds an extensive supply chain. In particular, the last-mile distribution and logistics
section has contributed significantly to the entire Chinese economy since the 21st century. It is also one of the
sectors most affected by and leading digital innovation. This study empirically analyzes the distribution and
logistics sector development centered on China’s last-mile over the 20 years since 2000 and its impact on other
industries by applying Input-Output Analysis IOA). In particular, by analyzing the role of the last-mile over the
past 20 years, focusing on the three major regions (Zhejiang, Jiangsu, and Shanghai) in the Yangtze River basin,
we will find some implications for the future development of not only the region but also the entire Chinese
economy. To focus on the last-mile section, we reconstructed and reconfigured the input-output data, with which
I0A was applied. As a result, it was confirmed that the last-mile section has contributed to the regions by creating
more value-added compared to other distribution and logistics sectors, including the first-mile section. In
addition, we also found that the last-mile section has systematically supported other industries through the
forward linkage effect rather than the backward effect. By tracking and analyzing the changes in the forward and
backward linkage effects over 20 years by region, we also found essential implications for profoundly
understanding the regional characteristics and industrial policy directions.

Key Words : China’s logistics industry, Last-mile logistics, Input-Output AnalysisIOA), Production inducement
effect, value-added inducement effect, Forward linkage effect, Backward linkage effect
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Source: Ministry of transport of the People’s Republic of China,
2023[10]

Fig. 1 China's per capita logistics usage
(2018-2022)
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Fig. 2 Parcel delivery volume of top logistics
companies in China (unit: 100 million parcels)
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Fig. 3. GDP trend of the Yangtze River Delta region
(2012-2022)
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"ot I3 10 diolge] £44, VI e ER = &
=T 715e Het A 23 Fig. 49 HAE
nrd Rk oy, (F o We gvlolA) 3E A #HE
of folsto] FHA B AL@eo] HHtEE 5=
o @7 ZeRint. oJH"E {2 gl feE
FAES Aodske Aol B AAdae] BAC F5she
2 A7 HAo] wFol & o A,

4) 29t 72 Bue A=Y A HolHE HglE g o
&9 10 #E A3t AoH, 291 72 Eu= F9]
FHITE AL oty T FYHEI 03 5= 4

< Yo E dE & e Y A== 201749 Holg
7} 71 241 A o|tHAA 2= 202040 E7HE).

£ 7o) 2849 10 = Y2 99 370 AG@E
3 AR, AR BAA, dote] BAXY s A
ol A sutch YASto] S 27 L AEF 10 Hlo]
Eolt}, tlEFE= ARIS 42712 Urn, ARFE gii
2E o AA|8] FLESH] 1007 o9 R oE 1A
=2

Table 1. Overview of 10 data by year(major categories
and subcategories)

Year Class Jiang su Zhe jiang | Shang hai

2002 42 42 42

2007 ) 42 42 42
Maj. Cats

2012 42 42 42

2017 42 42 42

2002 122 122 None

2007 144 144 144
Subcats

2012 139 139 None

2017 142 142 None

9 dlolgolA gz A A7o] Ao wt

et ARR 712 A BER aA7F GAEE 9
S 4 St} 9] Aol YA, HEFE A A4S
42719 Al o= Rt glom, &%= 10071 o
9] Ajo 2 BRcl= AS Y2 oE FA|olHA A
Hlof| whet g ofzke] ME-S Kol

3] Table 1974 Bi= v} o], Afsto] A2
20024, 20124, 20179 AEF HolEE AlgatA] &
£t o]ggt FH AA=Z QIsf Asto]A9] - 2007
o]2]9] gloJejof A= 20079 28 F JHE 7|&

£ AL FAENY AfFs - Hof ik
1 3PgofA B2 F A9 A7) Al 2
AEUY WS ES Altolo] 1 B4 #ske-S 20074
Aol Aol vl &oA 7Htsto] BAPZAS A
skt o2 Qlgl AstolAl9] 20079 AlLlgt Ax9

n

sHe] @A 10 EE AFSHATL, o7l 427) o
ol mYETh 3, £8F HolHE AT 37 HE
B ATolAE ASE & ek B, A9 [0 E=
A9 7t 929 9 529 HolHE ATHA %] E
o S Ao ) = Adee myT B A7 (5
= ARE Ao s ol ohith g A Y %
B2 A9 wigl] 24E R gong =3t
dolEzt A 9ok 2e Aee AT mae DAs
£ 2 Aot HxE gk
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ehrEntel @ je §5RR0) g 41 1 AL 4
@b 24314 Zaraict

H2AENYN REEF 222 ¥ 210 B M7y

10 Hlojglo] EFOl ARFE 7|F02 FEEF
A3 DHoHA A FEL TaAn fE5AH 2
&, B3 9 99 AH|A Agrolt} o] F kAT {5
A9 A, 2007493} 201799] ARFOIAE Zoj Azt
Argjo] zHz} Este] YA GG, 200293} 2012
9] djo]E]of A= o]t ko] o] Foi2] A] okt 2
Aol A BAERY 7to] mAT {5 tiRE X
ghote, dlojel9] Y-S RAoHE FAol|lA Zan) %
5US B2 RO 1 Rot tELh qEF
7% e, Bt g S Aua WQ 2 ARRA =
2, 3x, $4, TF, oozl 2% 52
o 299, A1 E B3 QW T2 AR 29 U 31E

1o l-
Ho
® %
X ==
E
[>

2ol T 849 AR AP0 BT of5 &
SR A1) 5 2hAEvd @50 4Y402 wAd e
E2 9% EYY 1 3T 5 Solt oF REe &
Aol 53 Bk SAENY $EEF YRR
AT, 94, BB, PH AU BTN
FEECE, 4, 93, olsdal 24 L 96 A

298 7ot GEBFE 38 o3 1129 45

R A4S AN GRS VI A EERE
A4 25k Table 29 2}

Table 2. Redefinition of the logistics sector based

on 10 data
Major categories Subcategories Redefined
W:g:ff:: daend Wholesale and retail trade Lastmile
Road transport logistics
Handling and Forwarding
Warehousing
Transport, storage Railway transport
and postal service Water transport Other
Air transport logistics
Pipeline transport
Postal service

10 dlo] €] A-/g Fo A StAEntL 9] 22HA A9
o n|SulY A&7} makEch 9k Fig, 404 HQI e}
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Fig. 5. Comparison of total logistics input in the
Yangtze River Delta region
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ZFAENLS] F 3L E ] 5 A A
Hol A= & E2dth Table 32 A 25US
597 =5 5 F7PH] FH Y FA@FHEA B,
Jof, THAE AL, (YA 5)OE FEt] F&
ol AR5k Sl HlE-S A 2fet Aol o] Hl&& 7t
HEOA g S AAbsk=t] A8H SHeH #ot
A FRE YRR, A& 2 52 £Yat 4
29 RIS ouigit) 20179 71ECE AHdE
7] vlSS WEAeo R FEoto] SAEnY §
BERF 4 Vet REERY HA A9 +Ax AAlS
o} ZtAENY §BEF= B Al HsiAE B2
E2 2969 32 69)E AAsk= BHol, 718 &
79 9= F2F olstoll XA v F-2(3ste] 2
73%) #oj| Qlct.

m

Table 3. Proportions of intermediate inputs and value—
added inputs relative to total inputs (2017)

Coss | Regsy | GOSSIMML | Grosslnout | gy
JS 34.68 65.32 5

LML7 ZJ 4510 54.90 6
SH 50.11 49.89 6
JS 56.63 43.37 16

oL®) ZJ 50.64 40.36 19
SH 81.38 18.62 32

BIH] EYTEE & o AN B Table 4
9} 2tk o] F= 201799] A28 SEEF HopolA
BIPIo] Hhulet e v 5e Aefat Aol 958
FREL BT} B M), TR 25 ST 4183}
7] o] A4 Aok4 A1gl0] B4E Holn, Ayt o
2 AR 270 vgo] k} Ax, P §2 5 o
) e44io] o)ESiE HAENY 2419 Tle £5
22 HEolq THAE 4 HBo] B B AL
o % 9ict. olof ¥ie) ehAENY SEERE B0l
4] 0] ol ATiA o B Aigle] uls) 1%
AR anE 37 O o4l FAENY $EERO o
Qo] u]go] LE A o4 7]et SEBFHTH A 1}
Ehgth ehAETRol A 9] & RAH B 27t 7
SEER ¥5] vhS 2ok AL T, 5 BR)
Yo} M7 ST AL FAEvIAoI ] Sl
o] 19 LTk AL it

Table 4. Proportions of value—added Inputs by item
relative to total value added (unit: %, 2017)

ClL | Reg. | ECRY g#‘;% DR1) | OSR'2 | Rank'd)
JS | 3713 | 1413 | 1327 | 3647 | 26

IML| ZJ | 4407 | 2059 | 7.76 | 2758 | 30
SH | 3586 | 27.36 | 7.10 | 2969 | 28
JS | 4491 | 953 | 2178 | 2378 | 7

OL | zJ | 6108 | 485 | 2449 | 958 5
SH | 5628 | 2005 | 1437 | 931 | 13

5) JS: Jiangsu: ZJ: Zhejiang: SH: Shanghai

6) £H(rank)= #7PHA] HIE&S 72 99 10 BEE A
Abste] Yeakeo 2 AEst AN SUHEY v #
77HA] v1&9] 32 1(100%).

7) LML: Last-mile logistics

8) OL: Other logistics

9) ECR: Employee compensation ratio
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Fig. 6. Trends in regional production inducement
coefficients

10) (Net) PTR: (Net) Production tax ratio

11) DR: Depreciation Ratio

12) OSR: Operating Surplus Ratio

13) £frank)E AA 7] £ dulst 1922
AR ves 7+ 7\101-4 10 2EZ AKksio
W02 Y ?l‘ . ZF =9 T2 1(100%).
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Fig. 7. Trends in regional value—added inducement
coefficients
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Fig. 8 Changes in forward and backward linkage

effects in Jiangsu Province4)
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Fig. 9% 4%+ 2 2002978 201797k SAEnt  SRAEntdd} RS WAE AR, 35 Az
A 9 Vet R EER RO A5 A a9 (2002~20128) 7 AAA(2002~2007H) & oA,
I A9 HokE mz 225t I FolE Al4st 254 A24(2007~20179) 2 FE S0 FHAED)
5ko] AASE Aotk B2 Aol gtAERIYQ] 7ZHer T o %9314 BztE HRol},

I Aol FAYS, ot A e fE5ERY A
T ¥3} 0|5 Yehdit} 78t §$58RF 2R 2002 Table 5. Top 10 sectors with high forward linkage

YEE 201797 1 A E T Bs} 34 ke effects in the last-mile logistics sector of
Jiangsu Province
W, ehaEntel §EERE 2002904 200749 A}ow ¢
AP AL oz FaSRAE, o F A | e - =
A ARAsle 00O oF & o oln 4 o]5 on Ran! Sector Value Sector Value
d A5kl 22 € 4 ot o]+ 20109 o] % HH} 1 GPS 0.37713 CON 0.13762
o A3 gAY HEE S A AH Lt FUAE=R 2 TPandFM | 033433 | NMMandD | 0.12742
o] Agly} BH5}A] kS Ao] Ho|w, o2k o]t 3 | PP,C,andNFP | 0.30487 | TPandFM | 0.11829
} ) 4 | PM,PandSM | 0.29430 NMP 0.11820
ZA17 AlEE Ao 2 Avsiot ]
FAZEASE A goth 5 | EP,HP,andS | 0.25867 | GE,SE,andM | 0.11571
6 MP 0.24996 MP 0.11322
7 NMP 0.24978 TEM 0.11280
8 | Otherlogistics | 0.23722 | I,COM,andM | 0.11241
9 [TC,F, H,and L&P| 0.23245 |CE, C, and OEEM| 0.11199
10 CON 0.23188 | E,M,andEM | 0.10786
Other
logistics Year 2012 2017
020 o170 Ran! Sector Value Sector Value
1 LBS 048960 | PM, P, and SM | 0.18390
2 Other logistics | 0.27269 | CE, C,and EEM | 0.18073
t)agsi;ft?;f 3 |TC,F H,and L&P| 0.20578 TEM 0.17353
: 4 TPandFM | 0.19509 | TPand FM 0.17022
i 5 EHPS 0.15310 | Other logistics | 0.16999
6 MP 0.13858 NMP 0.16641
. L . 7 NMP 0.12962 IM 0.16292
Fig. 9. Migrati f f kward link:
M At N T 1 T M
Province 9 gsu 9 MMERS 0.12463 | E,M,andEM | 0.15430
10 | R&D TASS&P’ and| 012297 SEM 0.15030
Table 5% 4/d= W2 etAEvlY $EBR Rue
A A aat 7R #HE A9 1071 A ZEs
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AR HA SAENIA 9 XS 71 wo] 2 Bl AU A Wy, | TR
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Fig. 10. Changes in forward and backward linkage
effects in Zhejiang Province
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Table 6. Top 10 sectors with high forward linkage
effects in the last-mile logistics sector of 2 -
Zhejiang Province . i
Yearl 2002 2007 —
Ran Sector Value Sector Value - 5o ws F
1 Tourism 0.43774 | Waste scrap | 0.18950 % ’%:?;f“ i :
2 NMMMD 0.23833 NMMMD | 0.18554 " e, . 2o
3 NMP 0.19752 |CE, C, and EEM| 0.18541 3 2o R 2)
4 CON 0.19588 MSRP 0.178% e
5 MP 0.19409 EMEM 0.17787 -
6 MSRP 0.19341 CON 0.17406 35 s @
7 EMEM 0.18567 CccP 0.16989 B = T = T 23
8 |TC,F,H,and L& | 0.17970 MP 0.16749 02007
9 TP and FM 0.17831 | TPandFM | 0.16554
10 Textile 0.17825 | PM, P, and SM | 0.16526 o
Yearl 2012 2017 .
Ran Sector Value Sector Value ’ ¥ o
1 | Otherlogistics | 0.24738 [IC, F. H, and L&F] 0.37293 ey z;\° o = e
2 | TC,F, H, and L&P | 0.22335 | Other logistics | 0.34899 o fu® "2;1%3 =
3 Textile 021147 | TPandFM | 0.28381 e . ®
4 NMMMD 0.20128 NMP 0.27711 ° .
5 NMP 0.19895 | PM, P, and SM | 0.23752 ER #e
6 |R&D, TS&P, and AS| 0.17971 MSRP 0.23463 }
7 CON 0.17907 MP 0.23101 Tl e o . .
8 Waste scrap 0.17409 FPTP 0.22202 ° " " w0 e
9 TP and FM 0.17230 CON 0.21288 (c)2012
10 | PM,P,andSM | 0.16001 EMEM 0.20950 —
o 1 | e
®anso |00 E i o -
.
228 b 32
@ ® 2o @ g o e
3Bo 2 S -
s - M : b 4
- [ (d) 2017
os 0 15 20 25 30 3s Fig. 12. Changes in forward and backward linkage
(2) 2002 effects in Shanghai City
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Fig. 13. Migration of forward and backward linkage
effects in the logistics sector of Shanghai City
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Table 7. Top 10 sectors with high forward linkage

effects in the last—-mile logistics sector of
Shanghai City

Year 2002 2007
Ran Sector Value Sector Value
1 Tourism 0.39902 Other logistics | 0.18950
2 |TC, F, H, and L&P| 0.28933 |CE, C, and OEEM| 0.18554
3 Other logistics 0.28911 Textile 0.18541
4 MP 0.23216 | PM, P, and SM | 0.17894
5 EMEM 0.23004 ICOMM 0.17787
6 PM, P, and SM | 0.22721 TP and FM 0.17406
7 Textile 0.22664 EMEM 0.16989
8 TP and FM 0.22300 MP 0.16749
9 oM 0.22134 Waste scrap 0.16554
10 |CE, C,and OEEM| 0.21535 CCP 0.16526
Year 2012 2017
Ran Sector Value Sector Value

1 Other logistics | 0.41128 Other logistics | 0.40719
2 LBS 0.24616 GPS 0.28164
3 |TC, F, H, and L&P| 0.23355 TP and FM 0.27695
4 |CE, C,and OEEM| 0.23278 TEM 0.26281
5 GPS 0.20318 CON 0.25806
6 TP and FM 0.20001 |[TC, F, H, and L&P| 0.21595
7 CON 0.19145 |[CE, C, and OEEM| 0.21532
8 oM 0.18799 | PM,P,and SM | 0.21120
9 TEM 0.18791 NMP 0.19641
10 EMEM 0.18759 MP 0.19129
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APPENDIX

A1 = G0f 0133t MY LR SIC

2002 2007
Sl Sector Sl Sector
] Agriculture, forestry, animal ] Agriculture, forestry, animal
husbandry, and fishery husbandry, and fishery
2 Coal mining and dressing 2 Coal mining and dressing
3 Petroleum and .natural gas 3 Petroleum and .natural gas
extraction extraction
4 Metal mining and dressing 4 Metal mining and dressing
5 Non-metal mine.ral mining and 5 Non-metal mine.ral mining and
dressing dressing
6 |Food products and tobacco processing 6 |Food products and tobacco processing
7 Textile 7 Textile
8 Leather, furs, down and related 8 Leather, furs, down and related
products products
9 Timber processing aﬂd furniture 9 Timber processing a.nd furniture
manufacturing manufacturing
10 Papgrmaking, printing gnd 10 Papgrmaking, printing gnd
stationery manufacturing stationery manufacturing
1" Petroleum processing, co!(ing and 1" Petroleum processing, co!(ing and
nuclear fuel processing nuclear fuel processing
12| Chemicals and chemical products | 12| Chemicals and chemical products
13| Non-metal mineral products 13| Non-metal mineral products
14 Metal smelting gnd rolling 14 Metal smelting gnd rolling
processing processing
15 Metal products 15 Metal products
16 General and special .equipment 16 General and special .equipment
manufacturing manufacturing
17 Transportation ec!uipment 17 Transportation equipment
manufacturing manufacturing
18 Ele§trical, mechanical gnd 18 Ele§trical, mechanical gnd
equipment manufacturing equipment manufacturing
Communications equipment, Communications equipment,
19| computers and other electronic | 19| computers and other electronic
equipment manufacturing equipment manufacturing
20 \nstrumeqtation and culturgl office 20 \nstrumen.tation and culturgl office
machinery manufacturing machinery manufacturing
21 Other manufacturing 21| Craft and other manufacturing
22 Waste scrap 22 Waste scrap
23 Electricity, heat production and 23 Electricity, heat production and
supply supply
24 Gas production and supply 24 Gas production and supply
25| Water production and supply 25|  Water production and supply
26 Construction 26 Construction
27 Last-mile logistics 27 Last-mile logistics
28 Other logistics 28 Other logistics
29 (Information transmission, computer| 29 [nformation transmission, compute
30| Accommodation and catering 30| Hotels and catering services
31 Finance and insurance 31 Financial intermediation
32 Real estate 32 Real estate
33| Leasing and business services | 33| Leasing and business services
3 Tourism 3 Scientific resegrch and
development industry
35 Scientific research 35 Technology services
36 Technology services 36 Management of water c.onser\./a.mcy,
environment and public facilities
37 Other social services 37 Services to househo!ds, repair and
other services
38 Education 38 Education
39 Health, social security and social 39 Health, social security and social
welfare welfare
40| Culture, sports and entertainment | 40| Culture, sports and entertainment
o Public management and social o Public management and social

organization

organization
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2002 2007
SIC Sector SIC Sector
] Agriculture, forestly, animal ] Agriculture, forestly, animal
husbandry, and fishery husbandry, and fishery
2 Coal mining and dressing 2 Coal mining and dressing
Petroleum and natural gas Petroleum and natural gas
3 . 3 .
extraction extraction
4 Metal mining and dressing 4 Metal mining and dressing
5 Non-metal mine.ral mining and 5 Non-metal mine.ral mining and
dressing dressing
6 Food products aﬁd tobacco 6 Food products aﬁd tobacco
processing processing
7 Textile 7 Textile
8 Textile clothing, footwear, hats, 8 Textile clothing, footwear, hats,
leather, down and their products leather, down and their products
9 Timber processing and furniture 9 Timber processing and furniture
manufacturing manufacturing
Papermaking, printing and Papermaking, printing and
10 stationery manufacturing 10 stationery manufacturing
" Petroleum processing, co!(ing and " Petroleum processing, co!(ing and
nuclear fuel processing nuclear fuel processing
12 | Chemicals and chemical products | 12 | Chemicals and chemical products
13 Non-metal mineral products 13 Non-metal mineral products
14 Metal smelting gnd rolling 14 Metal smelting gnd rolling
processing processing
15 Metal products 15 Metal products
16 | General equipment manufacturing | 16 | General equipment manufacturing
17 | Special equipment manufacturing | 17 | Special equipment manufacturing
18 Transportation ec!uipment 18 Transportation ec!uipment
manufacturing manufacturing
19 Elegtrical, mechanical gnd 19 Elegtrical, mechanical gnd
equipment manufacturing equipment manufacturing
Communications equipment, Communications equipment,
20 | computers and other electronic | 20 | computers and other electronic
equipment manufacturing equipment manufacturing
21 Instrumentation manufacturing | 21 Instrumentation manufacturing
2 Other manufacturing 2 Other manufacturing and waste
scrap
23 Waste scrap 23 Met.alvvork, mac.hinery.and
equipment repair services
2 Metglvvork, mac.hinery.and 2 Electricity, heat production and
equipment repair services supply
75 Electricity, heat production and 75 Gas production and supply
supply
26 Gas production and supply 26 Water production and supply
27 Water production and supply 27 Construction
28 Construction 28 Last-mile logistics
29 Last-mile logistics 29 Other logistics
30 Other logistics 30 Accommodation and catering
31 Accommodation and catering 31 \nformatioq transmission, complite
services and software
20 \nformatioq transmission, compute 20 Finance and insurance
services and software
33 Finance and insurance 33 Real estate
34 Real estate 34 | Leasing and business services
35 | Leasing and business services | 35 Research .and development
industry
36 | Scientific research and technical | 36 Technology services
37 Water, Environment and utilities 37 Water, Environment and utilities
management management
38 Residential sen(ices and other 38 Residential sewices and other
services services
39 Education 39 Education
40 Health and social work 40 Health and social work
41 | Culture, sports and entertainment | 41 | Culture, sports and entertainment
2 Public managemer.]t and social 2 Public managemer.]t and social
organization organization

S0 HLijia Lu) (82l
* 20179 8Y: ekl Bgstt

A
£ 20254 2%
LI GIR))

* TR0k U EA 4F9], HuolH

3%
* E-Mail: jenny_lu@khu.ac.kr

(2l
19954 29 KAIST A a}ar A4}
+ 20014 29: KAIST ZA9zsh ulap

20019 99~3A: A3 3 Y
S

* TAlEof | HEYA AR, ERE A
EA]

* E-Mail : dyohaan@khu.ac.kr




