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q, A, 25 EE AANREES
A fasteh o] dFL5
A= shoteict

14, A5

MiS EIRIES ASEES s
ME [EEXIE | &A= M2 |EEXIE | S | M2 |[EXIE| S | M2 |EXIE | SAS
SEPAE 1.2861|0.4127(1.6988| 0.7146 | 0.1482| 0.8628 |0.2366|0.0462| 0.2829 | 0.0398 |0.0033| 0.0431
AE 1.3198 |0.5370| 1.8567| 0.6282 |0.1869| 0.8151 |0.2315|0.0584| 0.2899 | 0.0087 |0.0046| 0.0132
SAlg= 1.2410 |0.8769| 2.1178 | 0.3539 |0.3798| 0.7338 | 0.1615 | 0.0917 | 0.2532 | 0.0130 |0.0182| 0.0312
MealgiEl=E 1.3729|0.7019|2.0747| 0.5161 |0.2348| 0.7509 |0.2691]0.1029| 0.3721 | 00123 |0.0069| 0.0191
ZrHLUS0|H= 1.2643|0.9051(2.1694 | 0.4401|0.2947| 0.7348 |0,2293| 0.1222| 0.3515 | 0.0143 |0.0074| 0.0217
olAfal= 13971 0.6623]2.0593| 0.5840 |0.2244| 0.8084 |0.2954|0.0914 | 0.3868 | 0.0125 |0.0058| 0.0183
MoalMEtH= 1.2601 | 2.4261|3.6862|-0,4736| 1.1896 | 0.7160 |0.1629 |0.4427| 0.6056 | 0.0033 [0,0232| 0.0266
SlelHI= 1.2571|0.8211 [2.0782| 0.4384|0.2557| 0.6941 |0,2090|0.0975| 0.3066 | 0.0122 |0.0057| 0.0178
RSy 1.3056 |0.8849|2.1905 | 0.4370 [0.3464| 0.7834 | 0.1891 | 01317 | 0.3208 | 0.0098 |0.0087| 0.0185
HIxEANE 1.2074|0.9663| 2.1737 | 0.2814 | 0.2501| 05316 | 0.1211 |0.0827| 0.2038 | 0.0053 | 0.0041| 0.0094
ZAHE 1.2297|1.1430 |2.3728| 0.4090 | 0.3165| 07255 |0,2284| 0,190 | 0.3474 | 0.0124 |0.0060| 0.0184
Q| A 1.2761|1.0775 |2.3536| 0.4140 | 0.3154 | 0.7294 |0.2453| 0.1279| 0.3731 | 0.0122 |0,0063| 0.0185
7|27 1.2327|0.5494| 17821 | 0.3855 | 01787 | 0.5642 | 0.1656 |0.0679| 0.2335 | 0.0083 |0,0037| 0.0120
X~al7|7| 1.2864 | 0.7157 | 2.0021| 0.4354 | 0,2327| 0.6681 |0.2456|0,0912| 0.3369 | 00108 |0.0050| 0.0159
2 AT 1.2004[1.3000|2.5004| 0.3022 |0.3566| 0.6587 | 0.1773 | 0.1553 | 0.3326 | 0.0188 |0.0068| 00256
7 |EFH|I =M= 1.2572|0.7694|2.0266| 0.4594 |0.2366| 0.6959 [0.2696|0.0924| 0.3621 | 0.0142 |0.0055| 0.0196
M2 JpAdlas 1.27960.5089/1.7885 | 0.6302 | 0,1946| 0.8248 | 0.1921|0.0513| 0.2435 | 0.0044 |0,0020| 0.0064
7 1.2232|0.8077|2.0309| 0.5634 |0,2539| 0.8174 |0.3231]0.1017 | 0.4247 | 0.0129 |0.0054| 00183
SAIH 1.2594|0.8462|2.1056 | 0.4935 |0.3355| 0.8290 |0,2459|0,0880| 0.3339 | 0.0234 | 0.0127 | 0,0360
2t 1.2351[0.3457|1,5808| 07766 |0.1258 | 0.9024 |0.3449|0.0426| 0.3876 | 0.0190 |0.0024| 0.0214
EES 1.4586|0.3792|1.8379 | 0.6967 |0.1500| 0.8466 |0.4395|0.0509| 0.4905 | 0.0199 |0.0046| 0.0245
7|EtRA 1,2057 |0.2895(1.4952 | 0.5909 | 0.1019 | 0.6928 |0,3348|0,0319| 0.3667 | 0.0167 |0.0023| 0.0190
EAlgldias 1.4881]0.3057|1.7938 | 07383 | 0.1252 | 0.8634 | 0.3181 [0,0437| 0.3618 | 00070 [0.0029| 0.0099
22935 1,.3765|0.1333[1.5098| 0.8871 |0.0601| 0.9472 |0.3295|0,0216| 0.3511 | 0.0074 |0.0015| 0.0089
HEMIARIME|A  [1.3882]0.2357]1.6239| 0.8167 |0.0918|0.9085 |0.3043|0.0333| 0.3376 | 0.0093 |0.0022| 0.0115
DXL} 1.3190 |0,2078| 1.5268| 0.8411 [0.0830| 0.9241 |0.6638|0.0290| 0.6928 | 0.0144 [0.0024| 0.0168
weLHA 1.2417 |0.3365|1.5782 | 0.7827 | 0.1145 | 0.8972 |0.5749|0.0415| 0.6165 | 0.0177 |0.0026| 0.0203
AHE| 2 7|E}F MH|A  [1.5022(0.6492| 21514 | 0.6205 |0.2202| 0.8406 |0.3485|0.0877| 0.4362 | 0.0178 |0.0057| 0.0235
SIQEMHIAY  [1.4844(0.2683]1.7527 | 0.7927 |0.1033| 0.8961 |0.3627|0.0365| 0.3992 | 0.0148 |0.0025| 0.0172
7|Et 1.7796 | 1.0581 | 2.8377| 0.3395 | 0.4115| 0.7510 |0.1655|0.1349| 0.3004 | 00123 |0.0154| 0.0277
ZAU(RSA) 1.3743|0.2773|1.6516 | 07703 | 0.1174 | 0.8877 |0.3468|0,0408| 0.3877 | 0.0211 |0.0039| 0.0250
AR I 13229 |0.6903(2.0132 | 0.5376 |0.2463| 0.7839 | 0.2817|0.0889| 0.3706 | 0.0137 |0.0061| 0.0199
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Estimating the Economic Impact of Channel Industry
using an Inter-Regional Input-Output Model

: Case Study of City of Seoul

*

Han Sang-Lin®, Lee Seong—Ho™, Moon Ji—Hyo"™"

Abstract

I . Introduction and Theoretical Background

This study aims to estimate the economic impact of the distribution industry for the year of
2011 on the economies of the Seoul, metropolitan Seoul and other region, To this end an
Inter-Regional Input-Output (IRIO) model was employed to derive distribution multipliers in
terms of output, income, employment, and value-added, using the regional I-O transactions

tables developed by Bank of Korea (2009),
I1. Research Methodology

An 1-O model is classified into national and regional models, While the national I-O model
deals with the transactions of a country as a whole, the regional I-O model addresses
transactions of a specific region. The production structure in a particular region may be
considerably different in the national I-O transactions table (Miller and Blair 1985; Miyagawa
1976). Thus, this study employs a regional I-O model to measure the economic impact of
distribution industry on the Seoul metropolitan economy,

Bank of Korea (2009) published 16 interregional 1-O (IRIO) transactions tables, which
include Seoul metropolitan city, The IRIO tables include a 16 x 16 region matrix in which this

study aggregated the tables into a 2 x 2 region matrix including Seoul and other region. To

* Professor of Marketing, Hanyang University, slhan@hanyang.ac kr
** Corresponding Author, Instructor, Hanyang University, beargang@hanmail . net
** Doctoral Candidate, Hanyang University, mjihyo@hanyang.ac kr
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simplify the description to the IRIO model we supposed a two-region economy (Seoul, Other
region),

Meanwhile, The IRIO (Inter-Regional Input-Output) model was first proposed by Isard
(1951). The I-O framework consists of three major sectors; intermediate, primary input, and
final demand sectors (Leontief 1966).

The IRIO model can be expressed in a simple accounting equation (Bank of Korea, 2009):

I+ Zy+ Y8+ Y =X, 1)
Zgy + Zyy + Y2dl + Y2d2 =X,

where Z = intermediate demand, Y = final demand, X = intraregional output, d = domestic

input, and 1 and 2 = region 1 and 2.

An input coefficient (4;; = ZZJ/ X;) represents the proportion of sector i required from
sector j to produce one unit of output for sector j Equation (1) can be expressed using the

input coefficient as:

Aldl X Jr*’410[2)(2+ Yldl + Y1d2 =X (2)
142011)(1JrAzang+ Y2dl+ Y2d2 =X,

Equation (3) can be expressed in the form of the following matrix:

Aljl AIZQ [Xl F le :[Xl ] @)
Ay Ay Xy Y, X,

Denoting the entire matrix of input coefficients as 'A' the matrix can be described in a simple

[-O accounting equation:
A'X+Y'=X (4)
Solving equation (4) for X gives the following equation:

1-A%x =y )
X=(1-4%)"'y?

The matrix (1— A%~ !, known as the Leontief inverse matrix, representing the output
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multiplier, indicates the direct and indirect effects throughout the regional economy on Seoul

resulting from one unit change in final demand.

I, Results

As mentioned above distribution industry sectoral multipliers are estimated with two regions
(i.e., Seoul, other regions). In specific, table 3 presents distribution industry sectoral

multipliers for output, income, employment, and value added in those two regions.

(Table 3) IRIO Multipliers

Output Value—added Income Employment
Seoul | Other | total Seoul | Other | total | Seoul | Other | total | Seoul | Other | total

Sector

Agriculture, forestry and | seqy | () 4107 | 16088 | 0.7146 | 0.1482 | 0.8628 | 0.2366 | 0.0462 | 0.2829 | 0.0398 | 0.0033 | 0.0431

fishing
Mining and quarrying 13198 | 0.5370 | 1.8567 | 0.6282 | 01869 | 0.8151 | 0.2315 | 0.0584 | 0.2899 | 0.0087 | 0.0046 | 0.0132
Food, bevegfggjmasnd 10baCCO| 4 110 | 0.8769 | 2.1178 | 0.3539 | 0.3798 | 0.7338 | 0.1615 | 0.0017 | 0.2532 | 0.0130 | 0.0182 | 0.0312
Textile and apparel 13729 | 0.7019 | 2.0747 | 05161 | 0.2348 | 0.7509 | 0.2691 | 01029 | 0.3721 | 0.0123 | 0.0069 | 0.0191
Wood and paper products | 1.2643 | 0.9051 | 2.1694 | 0.4401 | 0.2947 | 0.7348 | 0.2293 | 0.1222 | 0.3515 | 00143 | 0.0074 | 0.0217
Printing/publishing 13971 | 0.6623 | 2.0593 | 0.5840 | 0.2244 | 0.8084 | 0.2954 | 0.0914 | 0.3868 | 0.0125 | 0.0058 | 0.0183
Petroleum and coal products | 1.2601 | 2.4261 | 3.6862 | ~0.4736 | 1.1896 | 0.7160 | 0.1629 | 0,427 | 0.6056 | 0.0033 | 0.0232 | 0.0266
Chernical product 12571 | 0.8211 | 2.0782 | 0.4384 | 0.2557 | 0.6941 | 0,2090 | 0.0975 | 0.3066 | 0.0122 | 0.0057 | 0.0178
Non—metallic mineral products | 1.3056 | 0.8849 | 2.1905 | 04370 | 0.3464 | 0.7834 | 0.1891 | 0.1317 | 0.3208 | 0.0098 | 0.0087 | 0.0185
Primary metal product | 1.2074 | 0.9663 | 2.1737 | 0.2814 | 0.2501 | 0,5316 | 0.1211 | 0.0827 | 0.2038 | 0,0053 | 0.0041 | 0.0094
Basic metal products 12207 | 11430 | 2.3728 | 0.4090 | 0.3165 | 0.7255 | 0.2284 | 0.1190 | 0,3474 | 0.0124 | 0.0060 | 0.0184

General machinery and |, o6y |1 5775 | 23536 | 0.4140 | 0.3154 | 0.7294 | 0.2453 | 0.1279 | 0.3731 | 0.0122 | 0.0063 | 0.0185

eqU\DmeﬁT
E‘eC”O';‘:ufp”m?eiecma' 12327 | 0.5494 | 1.7821 | 0,3855 | 0.1787 | 0.5642 | 0,1656 | 0.0679 | 02335 | 0,0083 | 0.0037 | 00120
Precision instruments 12864 | 0.7157 | 2.0021 | 0.4354 | 0.2327 | 0.6681 | 0.2456 | 0.0912 | 0.3369 | 0.0108 | 0.0050 | 0.0159
Transportation equipment | 1.2004 | 1.3000 | 2.5004 | 0,3022 | 0.3566 | 0.6587 | 0.1773 | 0.1553 | 0.3326 | 0.0188 | 0.0068 | 0.0256

Furniture and other
manufactured products
Electrictity, gas, steam and

1.2572 | 0.7694 | 2,0266 | 0.4594 | 0.2366 | 0.6959 | 0.2696 | 0.0924 | 0.3621 | 0.0142 | 0.0055 | 0.0196

1.2796 | 0.5089 | 1.7885 | 0.6302 | 0.1946 | 0.8248 | 0,1921 | 0.0513 | 0,2435 | 0,0044 | 0.0020 | 0.0064

water supply
Construction 12232 | 0.8077 | 2.0300 | 0.5634 | 0.2539 | 0.8174 | 0.3231 | 0.1017 | 0.4247 | 0.0129 | 00054 | 0.0183
Restaurant 12594 | 0.8462 | 2.1056 | 0.4935 | 0.3355 | 0.8290 | 0.2459 | 0.0880 | 0.3339 | 00234 | 0.0127 | 0.0360
Accommodation 12351 | 0.3457 | 1.5808 | 0.7766 | 0.1258 | 0.9024 | 0.3449 | 00426 | 0.3876 | 0.0190 | 0,0024 | 0.0214
Transportation 14586 | 0.3792 | 1.8379 | 0.6967 | 0.1500 | 0.8466 | 0.4395 | 0.0509 | 0.4905 | 0.0199 | 0.0046 | 0.0245
Transportation(general) | 1.2057 | 0.2895 | 1.4952 | 0.5909 | 0.1019 | 0.6928 | 0,3348 | 0.0319 | 0.3667 | 00167 | 0.0023 | 0.0190
Communications and 14881 | 0.3057 | 17938 | 07383 | 0.1252 | 0.8634 | 0.3181 | 0.0437 | 0.3618 | 0.0070 | 0.0029 | 0.0099

broadcasting
Finance and insurance 1.3765 | 0.1333 | 15098 | 0.8871 | 0.0601 | 0.9472 | 0.3295 | 0.0216 | 0.3511 | 0.0074 | 0.0015 | 0.0089

Real estate and business | 4 4g0, | 0 2357 | 16239 | 0.8167 | 0.0918 | 0.9085 | 0.3043 | 0,0333 | 0.3376 | 0,0093 | 0.0022 | 0,015

services
Public a(:jrzltreu:;reat\on and |1 3190 | 0.2078 | 1.5268 | 0.8411 | 0.0830| 0.9241 | 0.6638 | 0,0200 | 0.6928 | 0.0144 | 0,0024 | 0.0168
Education and health 12417 | 0.3365 | 1.5782 | 0.7827 | 0.1145 | 0.8972 | 0.5749 | 0.0415 | 0.6165 | 0,0177 | 0.0026 | 0.0203
Other services(general) | 1.5022 | 0.6492 | 2.1514 | 0.6205 | 0.2202 | 0.8406 | 0.3485 | 0,0877 | 0.4362 | 0.0178 | 0.0057 | 0.0235
Culture/entertainment 1.4844 | 0.2683 | 1.7527 | 0.7927 | 0.1033 | 0.8961 | 0.3627 | 0.0365 | 0,3992 | 0,0148 | 0.0025 | 0.0172
Durmy sector 17796 | 1.0581 | 2.8377 | 0.3395 | 0.4115 | 0.7510 | 0,1655 | 01349 | 0.3004 | 0.0123 | 0.0154 | 0,027

Whozfj;'r?bjggn)re‘a” 13743 | 02773 | 1.6516 | 0.7703 | 0.1174 | 0.8877 | 0.3468 | 0,0408 | 0.3877 | 0.0211 | 0.0039 | 0.0250

Total average 1.3229 | 0.6903 | 2.0132 | 0.5376 | 0.2463 | 0.7839 | 0.2817 ] 0.0889 | 0.3706 | 0.0137 | 0.0061 | 0.0199
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Table 4 presents the economic impact of output associated with Seoul distribution industry.,
The economic impact was estimated by multiplying the direct sales of distribution industry
related sectors by corresponding multipliers in terms of output, income, Value-added, and
Employ.

The results of IRIO reveal that in 2011, total sales of distribution industry in Seoul city would
generate approximately 609 trillion won of output impact (Seoul city: 506 trillion won, other
region: 102 trillion won), 327 trillion won of value-added impact (Seoul city: 284 trillion won,
other region: 43 trillion won), 142 trillion won of income impact (Seoul city: 127 trillion won,
other region: 15 trillion won), and 9,211,708 non-paid and full-time jobs (Seoul city: 7,790,597

jobs, other region: 1,421,111 jobs) throughout direct and indirect effects.

(Table 4) The Economic Impacts

Impact '2006 '2007 '2008 '2009 2011
percent
outpul Seoul 3,170,850 | 3,280,494 | 3.694.909 | 3,636,173 | 5.067.431 | 83%
(hundred | Other region | 639,871 | 661997 | 745625 | 733773 | 1022597 | 17%
million) Total 3,810,721 | 3,942,491 | 4,440,534 | 4,369,946 | 6,090,028 | 100%
Value—added Seoul 1777252 | 1,838,707 | 2,070,986 | 2,038,064 | 2.840.280 | 87%
(hundred | Other region | 270,896 | 280,264 | 315668 | 310,651 | 432,928 13%
million) Total 2048148 | 2118971 | 2,386,654 | 2,348,715 | 3273207 | 100%
ncome Seoul 800236 | 827.907 | 932494 | 917.671 | 1278881 | 89%
(hundred Other region 94,225 97,483 109,798 108,053 150,584 1%
million) Total 894,461 | 925390 | 1042292 | 1025723 | 1,429,465 | 100%
Seoul 4874821 | 5043386 | 5,680,502 | 5590202 | 7.790,597 |  85%
Employ Other region | 889234 | 919,982 | 1036201 | 1,019,729 | 1421111 15%
Total 5.764,054 | 5963368 | 6,716,703 | 6,609,931 | 9,211,708 | 100%

Key words: Inter-Regional Input-Output Model, Economic Impact, Distribution industry



